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EVERY INVENTOR 

Who Wants to know 



1. What are the most profitable 
inTention8, 

2. low to perfect inventions, 

3. The first step to take in 
getting a patent, 

4. How to protect himself from 
parties who might steal his 
invention before he can get a 
patent. 

6. How to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose, 

6. How much it costs to get a 
patent, 

7. How long it takes to get a 
patent, 

8. What protection a patent is, 

9. How he can sell his patent 
after he obtains it. 

10. How to handle his patent to 
get the most money out of it, 

11. Where and at what expense he 
can have working drawings made 
of his invention, 

12. Where and at what expense he 
can have models or experi- 
mental machines made, 

should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg. - *, Chicago, Ml. 
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A POINTED TALE 

' -divine: reoqevil water motor- 




Genuine Ran-tan-Ka-rus Razor 



The blade of this razor is made from sixty small wires hammered together into a bar of steel- 
gives Damascus strength and elasticity— it is hamberg ground and warranted to give satisfaction. 



WITH THIS COUPON 

AND $1.50 

WILL SEND SAMPLE 



Schatz Improved Mitre Box No. 159 



Weight Only 2 Pounds 

This Mitre Box is the simplest, lightest and most 
accurate ever made. Any cross-cut or hand saw 
can he used with it. Any width or depth of 
moulding can be cut. It has always given satis- 
faction. 

Price Only $2.00 Each 

Or witla this coupon, $1.75 



Schatz Hardware Mfg. Co 
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All the articles ap- 
pearing in this de- 
partment are reprint- 
ed In book form at 
the end o I each year. 



SHOP NOTES 



Contributions to 
this department are 
Invited. If you have 
worked out a good 
Idea or know of one, 
please send it In. 



HANDY EXTENSION LADDER ROPE SWAB FOR ENGINE ROOM 



A very handy extension ladder can be 
made of 1-in. pipe and the teeth of an old 
horse rake, says a correspondent of Domes- 
tic Engineering. Take the teeth out of the 
rake, heat them in the forge to strengthen 
them, but do not burn, and cut them up 
into 20-in. lengths, or to the best advan- 
tage. In an 8 or 10-ft. length of 1-in. pipe 
punch holes about 12 in. apart and just 




large enough to allow driving the pieces 
of steel through tight. 

Make a double prong of the steel at the 
upper end, shaped to hook over a joist or 
other support. Weld the prong fnto a stub 
of 1-in. pipe that will screw into a coupling. 
Make as many sections of ladder as you are 
apt to need. 



In England public bakeries are not al- 
lowed to conduct operations underground or 
in basements, on account of sanitary rea- 
sons. If the offense is not corrected after 
14 days’ notice the owner is arrested and 
the place closed. 



Cotton clothesline is the proper rope to 
use for a polishing swab, says a correspon- 
dent of the Engineers* Review. Have 




Soft Rope Swab 



about five strands of the rope and twist and 
wrap them as shown in the illustration. 
Tie the ends securely to prevent raveling. 



TO SOLDER FAUCETS ON COPPER 
KETTLES 



Do not use a boss or any kind of a brace 
in securing a faucet to a copper kettle, 
says a correspondent of the American 
Artisan. Instead, make a tube the size of 
the faucet; punch a number of holes in it; 
solder it to the faucet, run it through the 
kettle and solder it at the rear of the 




kettle and, also, at the faucet. This is for 
round kettles. 

Where a kettle is boiler-shaped, with a 
faucet at one end, make the tube about 8 
in. long and for the inner end provide a 
standard, fastening the standard to the 
bottom of the kettle. 
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PIPE-BENDING DEVICE 



The illustration shows a handy mandrel 
or former for bending Iron piping while hot. 
A lever and roller is used to press it into 
shape. Copper piping may be bent while 




cold in the same way, but should first be 
filled with molten lead to prevent buckling, 
says the Model Engineer. Remove the' lead 
by heating the pipe. 



BENDING A SPRING LOOP 



It is easy to bend a loop on a coiled spring 
in the following way, says a correspondent 
of the American Machinist 

Hold the spring in the left hand so the 
first coil is over the edge of the vise-jaw, 
the end of the spring being upward as at 
Fig. 1. With a hammer strike a quick blow 
on top of the spring, so causing the* first 
coil to open out nearly at right angles to 




set in line (Fig. 4). To set the ear central, 
clamp the ear upright in the vise (Fig. 6) 
and, using a hammer, punch as close to 
the top of the vise as possible. 



CEMENTS FOR STEAM AND WATER 
JOINTS 



1. Black oxide of manganese mixed with 
sufficient raw linseed oil to bring it to a 
thick paste. Remove pressure from the pipe 
and keep sufficiently warm to absorb the 
oil while the cement is being applied to the 
Joint or leak. This cement is recommended 
by a correspondent of Machinery, who says 
it ^ill be as hard as the iron pipe in 24 
hours. 

2. With boiled linseed oil mix together to 

the consistency of putty the following In- 
gredients: Ground litharge, 10 lb.; plaster 

of paris, 4 lb.; yellow ochre, / 2 lb.; red lead, 

2 lb.; hemp cut in 54 -in. lengths, % oz. 

3. Another good one consists of white 
lead, 10 parts; black oxide of manganese, 

3 parts; litharge, 1 part. Mix with boiled 
linseed oil. Recommended by the Monu- 
mental News. 



HOW TO HOLD THE RULING PEN 



In ruling, hold the pen at right angles to 
the paper, not allowing the point to reach 
out or in from the straight edge, or It will 





Hold the Ruling Pen Like This 



the spring (Fig. 2). Catch this first coil in 
a vise, as at Fig. 3 (top view): force a 
screw driver in, as shown, and get the coil 



make a ragged line. If it reaches in, the 
ink is apt to run under the straight edge 
and make a blur. 
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TO DETERMINE BRAKE HORSE 
POWER 



m 



SEVERAL METHODS OF MAKING 
A SOLID EYE 



To determine the brake horsepower of an 
engine attach cleats of pine, basswood, or 
other soft wood, to a piece of a belt and 
hang it over the fly-wheel as shown in the 
illustration. Fill two paint buckets having 
handles with small pieces of iron or small 
stones and attach to the ends of the piece 
of belt. When the engine is running, weight 
the buckets until they balance and the en- 
gine is pulling a full load without decreas- 
ing its speed. Count the speed, says the 
American Miller, while it is running under 
this load, and when satisfied you have de- 
termined the number of revolutions it will 




Test ol Brake Horsepower 



make under the load, stop the engine and 
weigh each bucket. 

Find the difference in the weight of the 
buckets, which Is the number of pounds 
pulled by the engine Multiply the circum- 
ference of the wheel in feet by the num- 
ber of pounds pulled, by the number of 
revolutions per minute, and divide the prod- 
uct by 33,000. The result will be the brake 
horsepower. 

With a flywheel 2'/ 2 ft in diameter, cap- 
able of making 300 revolutions per minute 
while pulling 52 lb., one would proceed as 
follows: 

2Yj ft. x 3.1416=7.85 ft., circumference. 

Cir. Rev. Lbs. 

7.85 ft. x 300 x 52 
3.7 h. p. 

33,000 



For straining paint uses millers’ bolting 
cloth. For ordinary purposes 5-cent cheese 
cloth will do. 



In making a solid eye, to upset the ends 
of the rods and punch the eye is a poor 
method, sayd a correspondent of the Black- 





smith and Wheelwright, as the upsetting 
tends to open the fibers of the iron. There 
are a number of ways of making a solid 
eye, the merits of each depending a good 
deal on what the eye Is for and its size. 

The rod may be partially upset and drawn 
down, or the eye may be made and welded 
on to the bar. In Fig. 1 the eye is made by 
bending the rod round to form the eye, first 
drawing the point and welding it at A. As 
shown in Fig. 2, a tongued Joint is used, 
welded at B B. 



PREPARING TIN ROOFS FOR PAINT 



When painting a new tin roof examine 
it first to see whether the tinner has used 
rosin or acid in soldering and left some of 
either on the roof. Rosin may be scraped 
off with a knife and acid must be cleaned 
off by rubbing the seams in the tin with 
kerosene oil and then washing with soap- 
suds and rinsing with clean water. For 
new tin that feels greasy, apply a wash 
made of 1 lb. of sal -soda in 6 qt. of water. 
Let stand one-half day, then wash tin with 
clear water. The paint will not scale off 
when this is done.— Grinnell's Handbook on 
Painting. 



If you are in the market for any machine 
or device and don’t know where to get it, 
write Popular Mechanics. Information 

free, Google 





212 



STARTING THE GAS ENGINE 



In stopping a gas engine, after the gas is 
turned off the engine makes several revolu- 
tions, during which time it is drawing in 
air alone. This is what causes the trouble 
often experienced in starting up again, says 
the American Telephone Journal. The gas, 
when turned on, becomes diluted with the 
air already in the cylinder, as well as draw- 
ing air in with it 

To save trouble, under these conditions, 
before starting up turn the flywheel until 
the exhaust valve is wide open and leave 
the valve in this position until the burned 
mixture has had time to escape. Moving 
the piston back and forth several times will 
facilitate matters, also. Then, with the ex- 



PORK RINDS FOR PACKING 



I have been an oil pumper in the Indiana 
oil fields for a number of years, and have 
had considerable experience, as well as 
trouble, with different kinds of stuffing-box 
packing, old polish rods and worn-out 
stuffing-boxes. I find that the best and 
cheapest packing that can be used in water 
wells, a packing that will never get hard 
and bind in the box, nor wear the polish 
rod, is common pork rinds. 

Cut them in strips about % in- wide, or 
use them just as they are cut from the 
meat. Pack by winding them around the 
polish rod till the box is full. 

If the box is worn much in the bottom, 
it is well to put in a bit of hemp or pre- 




Exhaust Open to Start 



haust open as in the diagram, start the en- 
gine, and there will be no difficulty in get- 
ting it to go. 



AN ADJUSTABLE HORSE FOR 
PAINT SHOPS 



pared packing first, to prevent the rinds 
from working past the rod into the well. 
Just try it once. — Contributed by Bert P. 
Fleming, Petroleum, Ind. 



TO EXTERMINATE ANTS 



A pair of adjustable horses, like the one 
shown in the illustration, will be found con- 
venient in many shops, says the American 
Artisan, but especially in car-painting 
shops. A plank should be laid across to 




Atttu •'table Morse 



form the stagit 
plained by the 



Make a hole about 18 in. deep in the ant 
hill by pushing down into it a stick. Into 
the hole pour a wineglassful of carbon di- 
sulphide. The liquid is highly inflammable, 
more so than gasoline, and has a disagree- 
able odor, but it kills the ants.— Contrib- 
uted by Henry K. Edgerton, Oconomowoc, 
Wis. 



LABELING PASTE FOR TIN 



Use flour and water to make a stiff paste 
and add 2 oz. of tartaric acid and 1 pt. mo- 
lasses. Boil till stiff, then add 10 or 12 
drops of carbolic acid. 



Shop Notes for 1905, 200 pages; 385 illus- 
trations. Price, 50 cents. Send for a copy, 
you will never regret it. T 
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A HOME-MADE FEED-WATER HEATER 




Home-Made Feed- Water Heater 



In boiler plants where the system of heat- 
ing feed water is unsatisfactory, a home- 
made feed-water heater utilizing the heat 
from the exhaust steam may be substituted 
with a great increase of efficiency. A cor- 
respondent of Power tells how such a heater 
was made for a plant where feed water had 
formerly been heated in coils placed in the 
stack foundations. The chief steam con- 
sumer was a large compressor located just 
outside the boiler house and the exhaust 
from this compressor and the feed pump 
was sufficient to bring the feed water up 
to the desired temperature. 

To make the heater a three-ring section of 
an old boiler, each sheet or ring being 4 ft. 
long was utilized. One end of this section 
had. a dished sheet steel head and the other 
end was fitted in like manner. The heater 
was to stand upright so an 8-in. hole and 
an 8-in. tapped flange were put in the center 
of the top head as an exhaust vent or out- 
let. Into the flange was screwed a piece of 
8- in. gas pipe, long enough to extend through 
the roof and a “clack” or atmospheric valve 
was placed on top of the pipe (see sketch). 

Into one side of the boiler section at the 
top was run a 2 1 /k-in. nipple plugged at one 
end. This carried the water into the heater, 
delivering it through 50 or more *4-in. holes 
drilled in the lower half from which the 
water dropped upon a series of fourteen 
pans arranged consecutively, as shown. 

The lowest of these pans was just above 
the middle of the heater, and the exhaust 
was run in at about the middle, and here, 
also, was placed a door 12 by 24 in. Just 
below the door was placed an old flne-mesh 
screen to prevent foreign substances from 
reaching the pump. The outlet to the pump 
was placed 10 in. above the bottom, and 
in the center of the bottom was put a 2-in. 
blow-off which is opened daily to get rid of 
any deposit. A copper-ball float, attached 
by a reach rod through a small brass 
bushed hole in the top operated a lever 
which controlled the regulating valve and 
kept the water level just below the screen. 
A double-ported regulating valve was used- 
being substituted for a 2^-in. gate valve 
formerly tried, but which did not give good 
service. 

This heater is self-regulating, and reli- 
able. It takes the mud out of the water, 
and the average temperature maintained is 
204° Fahr. The total cost of the heater in 
place was just $155. 
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CONVENIENT ARMATURE CARRIAGE 



This device which was built by the mas- 
ter mechanic of the Union Electric Co., Du- 
buque, la., is described in the Street Rail- 
way Review as follows: 

An arched bar terminates in journals on 
which are mounted the wheels, the radius 
of the arch being great enough to let the 
buggy run over any of the armatures used. 



To the top of the arch is fastened rigidly a 
long bar which is the longitudinal member 
of the buggy. For supporting the armature, 
there are two rods depending from the 
straight bar, each having a hook at the 
lower end. One of these rods is rigidly fast- 
ened to the long bar, while the other is at- 
tached to an eyebolt and is free to swing. 
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HOW TO MAKE A SHOW WINDOW 
FOUNTAIN 



A fountain that will throw a stream 12 
in. high for six hours and which can then 
be started again, using the same water, is 
very simple in principle and construction 
and makes an attractive feature for a show 
window. The fountain may be constructed 
entirely of sheet metal, or may have wooden 
supports, says the Metal Worker. The one 
illustrated here has the wooden supports. 

Fig. 1 shows the details of construction. 
To make the bodies of the reservoirs B and 
C, procure a sheet of roofing tin 20x28 in., 
cut into two pieces 10x28 in. and bend to 
shape. Form the tin tubes H, H, F, F, G, G 
on a gutter header and solder them perfect- 
ly tight. Use an ordinary 12-in. wash basin 
for the part A, and make a 2-in. hole in the 
bottom of it, under which screw a 1% in. 
can screw top, N. Adjust the overflow pipe 
H so that it extends through a hole in the 
can screw under the basin through reser- 
voir B, to within % in. of the bottom of 
reservoir C. Arrange tube F to extend from 
within % in. of the top of reservoir B 
through reservoir B, through can screw K, 
into reservoir C for % in. Have tube G, 
from within *4 in* of the bottom of reservoir 
B. extend upward through can screw N. and 



end in a nozzle even with the top of the 
basin. At L insert a# 1-in. tube, fitted with 
a small screw can top, for filling the upper 
reservoir. Use leather washers with can 
screws and make all joints and seams air- 
tight. 

Make a circular top, M, with a wired tin 
rim 1 in. high. Shape the three wooden 
legs as illustrated and mount the reservoir 
within. The circular top, M, will serve as 



a flower stand in decorating. The fountain 
is now ready to operate. 

Fill reservoir B through tube L with 
water, screw top on L, tightly, and fill the 
basin with water. The water will pass 
through tube H, force the air through tube 
F to the top of reservoir B and the pressure 
so created will force the water from reser- 
voir B up tube G to spout out at the top 
in a tiny fountain. The falling water is 
carried from the basin by tube H to reser- 
voir C until this reservoir contains all the 
water. Then the water may be drawn off 
at faucet J, and the upper reservoir refilled. 

The nozzle for the tube G may be made 
of a hollow nickel stove knob and a small 
screw can punctured at the top with a hole 
not larger than a common sewing needle. 
The reservoirs can be larger if desired. 



MACHINE FOR DIGGING GRASS 
ROOTS 



The Department of Agriculture gives de- 
tails of two handy machines for digging 
grass roots. These machines are very ef- 





fective and can be rigged out at any black- 
smith shop by taking a cultivator frame 
and making the teeth required as shown 
in the cut. 



Last year this country mined 27,664,330 
long tons of iron ore which was a decrease 
of over 7,000,000 tons over the previous 
year. 



The “Virginian,” the new Allan turbine 
steamship, broke the record for trans- At- 
lantic trips from land to land by 20 hours 
recently. The vessel’s time was 100 hours. 
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THE VIAGRA PH AND HOW IT 
WORKS 

The viagraph is an instrument which, 
when drawn along over the surface of a 
road, furnishes an exact profile of the road 
surface, showing its elevations and inclines 
with accurate measurements as to the lo- 
cality and amount of any unevenness. It 
was invented by John Brown, of Ireland, 
and was first tried on the Belfast and Lis- 
bon road in 1898. America, notorious for 
having the worst roads in the world, has 
given little attention to the viaferaph or any 
other invention that would aid in the es- 
tablishment of good roads. The Motor 
News, of Dublin, says: 

The viagraph is in principle a straight 
edge applied continuously to the road sur- 
face, along which it may be drawn for 
(first) recording on paper a profile of the 
road surface, and (second) indicating a 



unevennesses indicated on the diagram. Each 
descent of the road wheel into a rut or cup 
causes this counter to register the amount 
of the drop, the reading being given in feet 
per mile of road. The distance is measured 
off automatically by an ingenious mechani- 
cal arrangement which rings a bell when 
the 88 yards have been traversed. 

HOW TO CLEAN TRACINGS 

Tracings that are badly soiled with grease 
spots or other dirt may be nicely cleaned 
with kerosene. Tack the tracing to a board 
and apply the kerosene gently, but liber- 
ally, to the surface, allowing it to soak a 
short time, and then drying off with a clean 
rag. Turn the tracing over and treat the 
other side in the same manner. Dry it on 
the radiator; it can be safely done. The 
polish will not be removed from either side 
of the tracing 




CLCVATION 




PLAN 

The Viagraph 



numerical index of the unevenness of the 
surface. 

A lever, pivoted to the main frame, car- 
ries on Its free end a serrated wheel, near 
the middle of the apparatus. While the main 
frame in being drawn along the road pre- 
serves a sufficiently even line, this road 
wheel rises and falls over all the uneven- 
nesses of the surfaces, carrying with it the 
lever and thereby transmitting its move- 
ments by means of a link to a second lever 
carrying a pencil, which marks the full am- 
plitude of these motions on the paper pass- 
ing round the drum. While the motion of 
the pencil takes place in a vertical direction, 
the paper on which it marks is carried 
under it by the drum, which is rotated by 
a worm and wheel below it, connected by a 
shaft and bevel gear with the road wheel. 
The result is a profile of the road gear sur- 
face. of which the scale is full size ver- 
tically, and % Inch to one foot longitud- 
inally. A second pencil draws a datum line 
corresponding to that which the Indicating 
pencil would produce from a perfectly even 
road. Trom this can be measured the 
depths of the ruts or “cups” or other 



A HANDY GLASS CUTTER 

A device for cutting off gage glasses, 
which works almost as good as a first class 
diamond, is made of a piece of round %-in. 
tool steel, says a correspondent of the En- 
gineers’ Review. 

Bend the steel and bring to a sharp point 
as shown in the illustration and then tem- 
per in oil. Make a gage collar as at A, 
with a projection at one end to more than 




Water Glass Cutter 



cover the end of the glass. Hold the gage 
in place with a screw. 

To use the device with a glass, let us say, 
y 2 In. longer than required, slip the gage. 
A, up on the cutter till In. from the cut- 
tine Doint and turn the instrument around 
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HOW TO BUILD AN OVERSHOT WATER WHEEL 



In building a water wheel, the “overshot” 
wheel, or one taking water at the top, is the 
most powerful, the cheapest, and best 
adapted to ordinary requirements. The 
construction of an overshot wheel is very 
simple, though each individual builder must 
proportion its size to the fall of water avail- 
able to him, and the amount of power he de- 
sires to obtain. 

A 15-ft fall would require a wheel about 



the spokes of the wheel upright; they are 
placed on opposite edges of the planes tc 
permit the stays to cross without interfer- 
ing. To prevent the shaft’s splitting, place 
an iron band, G, 2 in. or more wide and y% 
in. or more thick on each end, and secure 
each band with four lag screws on alternate 
planes. A shaft from 18 to 24 in. long is of 
a good size. The use of wooden dowels is 
better than spiking for fastening blocks, 




Pig. 1 

10 ft. in diameter, and the space between 
the buckets must be equal in order to keep 
up a steady motion, while each person must 
adapt the depth of the buckets to the vol- 
ume of the water. Hardwood should be 
used for the whole structure. Oak is the 
best wood for the purpose, but if this can- 
not be obtained, hard rock ash or hard rock 
maple may be used for the more important 
parts. 

The first part to make is the shaft, Fig. 1 ; 




Fig. 2 

etc., says a correspondent of the Blacksmith 
and Wheelwright, as the dowels swell and 
shrink with the wood of other parts and 
give off no rust. # 

To make the hubs, Fig. 2, of which 
there should be an inner and an outer one 
for each end of the shaft, frame each of 
them together in four pieces In the form of 
a square as shown by the dotted lines in 
Fig. 2, and cut the hole the proper size for 
adjusting on the shaft The hubs may be 



T 




Fig. 4 



make this with eight sides and with a 
square hole in the ends, as at C, for the 
“gudgeons” or journal pieces. Fasten these 
pieces in the shaft by means of bolts passed 
through holes at D D. Near the ends of the 
shaft, fasten by wooden dowels, blocks, as 
at E, E, etc., and just within these blocks 
place other blocks, F, F, etc., fastened by 
dowels also; the blocks on one end being 
on opposite edges of the planes of the shaft 
to those of the other. These smaller blocks 
are for the purpose of securing the feet of 
the diagonal braces, which assist in holding 



left square or rounded off, as desired. Make 
holes as at X, X, X, etc., for securing the 
spokes to the face. Place the inner hubs 
on the shaft first and secure them to the 
blocks, E, by means of dowels at the holes, 
X. 



Fasten the spokes, C, C, C, Fig. 3, to the 
inner hub and then put on the outer hub 
(A, Fig. 3), and fasten it at X, X, X, etc., 
to the spokes and inner hub. The outer 
rim (D, Fig. 3), may now be put on. This 
rim should be deep enough to form the 
outer ends of the buckets. In the inner rim. 
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E, the outer periphery equals the inner peri- 
phery of the outer rim, D, and this inner rim 
is used to fasten the sheathing, T, which 
forms the bottoms of the buckets, to. Fast- 
en the inner rim, E, in place on the wheel 



be at least 2% in. in diameter. Secure abort 
posts to the “mill” posts outside and then 
secure a transverse piece into which to fas- 
ten the boxes. Oil may be fed through a 
metal tube from the top-. 




and sheath it with tongue and grooved hard- 
wood pieces 1% in. or more thick, and dow- 
eled in place. Fasten on cleats (F, F, F, etc., 
Fig. 3), running all the way across and 
secure them to sheathing with dowels. 

A section of a bucket is shown at G, K. 
Fasten the bottom of the bucket, G, to the 
cleats, F, and the outer web, K, of the buck- 
et, to the rim, D, and the inside web or bot- 
tom, F. An iron band, L, on the outer rim 
and covering the outer web of the bucket 
one inch, may be used as an additional se- 
curity, if desired. Blocks for supporting 
buckets are shown in Fig. 4. The form of 
block at A may be fastened to the inner side 
of the rim; the one at B may be used at the 
center. The surfaces, G and K, would sup- 
port the webs of the bucket marked G and 
K in Fig. 3. To conform with the sheath- 
ing, the side, S, of the block, B, is cut with 
a sweep. Fig. 3 shows such blocks in posi- 
tion at N and P. 

The diagonal stays for supporting the 
spokes are shown in the sectional view at 
Fig. 3. M is the shaft, C the spoke, and J 
the stay from shaft to spoke. In Fig. 4, 
at C is shown the gudgeon pin or journal. 
The square part, T, is let into the end of the 
shaft and is held by the bolt passing through 
the shaft and gudgeon at R. The iron should 



For transmitting the power of the wheel, 
fasten a gear wheel to one end of the shaft 
outside the spokes. Probably the best means 
is to secure an eccentric disk or wheel to 
the end of the shaft and use a wooden pit- 
man or connecting rod to apply to the ma- 
chinery above. The power developed by 
such a wheel depends on the volume and 
fall of the water. 



FILLER FOR HARDWOOD 



Make a very thick paste of boiled linseed 
oil and powdered starch; add a little japan 
f and then with oil of turpentine reduce to 
working consistency. For dark ash and 
chestnut, add a little raw sienna, says the 
Master Painter; for walnut, add burnt um- 
ber and a little Venetian red. For white 
oak or w'bite ash no color is required; for 
other woods, use enough color to cover the 
w’hite of the starch. Apply with a brush 
or rag; let stand a few days, then sand- 
paper. 



A grease spot on wood can be removed by 
using a saltpeter or a thin lime wash, then 
rinsing with clear water. If necessary, re- 
peat the process. 
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REPAIRING CHAIRS 



For repairing chains and other light arti- 
cles of furniture, there are several little de- 
vices that may he purchased at the hard- 
ware store more cheaply than they can be 
made and thus Insure a neater job. 



VALVE OPENING AND CLOSING 
DEVICE 



A valve that had to be opened several 
times every day was very difficult to get at, 
being in the position shown in the sketch. 
A correspondent of the Engineers' Review 




The Dowel Fastener 

Among these, says the Furniture Journal, 
is the dowel fastener, a small barbed piece 
of steel w'hich is driven in beside the 
dowel pin and prevents its coming out. 
Mending plates of steel with countersunk 
holes are convenient, also, and for holding 
legs in chairs a piece of steel with a sharp 
point for driving into the chair leg and a 



Valve Opening and Closing Device 

tells how he rigged up a device by which 
the valve could be opened or closed with- 
out climbing up to it on a ladder. 

A wooden wheel, flanged, was turned and 
bolted to the valve wheel, as at C, with 14- 
in. bolts, having the heads cut off and bent 
in the shape of a hook, in order to lap 
around the arms of the valve wheel. A 




Corner Irons for Bracing Chair Legs 



screw hole to fasten it to the seat of the 
chair is provided. There are various sizes 
and shapes of corner irons for strengthening 
weak places. 



PASTE THAT WILL NOT SOUR 



A paste that will not sour, says a corre- 
spondent of the Master Painter, is com- 
posed of 3 qt. flour, 3 ’ teaspoonfuls powdered 
alum and 14 teaspoonful powdered blue 
vitriol. Mix in dry state and make in the 
usual way. Safe to make up a barrel of 
this paste at a time. 



length of %-in. rope was wound around the 
wooden wheel, giving it enough turns to 
open or close the valve without having the 
rope bring upon the part of the valve to 
w’hich the pulley was fastened. Small pul- 
leys, D, D, were suspended from the beam 
by screw’s and the rope passed over these, 
as showm, to bring it dowm within easy 
reach and prevent its running off the pulley. 
An endless rope w r as used and by pulling 
one way or another on it the valve can be 
opened or closed as desired. 



Has your boy a copy of “Mechanics for 

Young America"? Only 25 fc?nt% 
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ANOTHER AUTOMATIC FURNACE 
TENDER 

As nearly all furnaces have a lever, B, 
Fig. 1, to close the draft and open the check 
when the steam reaches the point set for, 
Fig. 1 will be easily understood. 



TO SOFTEN DRIED PUTTY 



Putty that has dried hard as rock can be 
softened as follows: Pound it with a com- 

mon hammer on a smooth, hard surface, 
add a little linseed oil and it can then be 
worked with the hands easily and will be 




The arrangement in Fig. 2 is intended 
be placed at about the point J In Fig. 1. It 
consists of an upright 1 in. by 3 in., having 
a shelf II, on which the clock is to be set, 
nailed to it. The levers, E and F, are both 
of band iron, though wood could be used 
If preferred. A slit is sawed in a small 
spool, so it can be pushed on the alarm 
wind and the apparatus is then set as in- 
dicated, the lever B being placed under the 
outer end of F, the alarm set for the time 
desired, and a small string run from F to 
the spool on the alarm at I. When the 
alarm goes off, the string pulls F from E 
and E falls to a perpendicular position re- 
leasing B, thus closing check. This device 
can be rigged up In two hours, is simple 
amd one can always be sure of a fire.— Con- 
tributed by II. E. Gregory, Waverly, N. Y. 



WATERPROOF CEMENT RECIPES 



1. White lead, red lead and boiled oil 
mixed together with a good size to the con- 
sistency of putty. 

2. Dissolve 1 oz. powdered resin in 10 oz. 
strong ammonia and add 5 parts gelatine 
and a 1-part solution of acid chromate of 
lime. 

3. For a waterproof paste cement, add to 
hot starch paste one-half its weight of tur- 
pentine and a small piece of alum. 4 

4. For lining cisterns, make into a paste 
with boiled oil, 2 parts each of powdered 
brick, quicklime and wood ashes. 



as good as when fresh.— Contributed by H. 
X. Pond, Topeka, Kan. 



FORGING A LUMBER DOG 



The lumber dog shown in the sketch is 
made of steel %x2xl3 in., punched at one 
end and drawn out as if for sharpening a 
chisel. It is then bent about two-thirds 
of the way round and the back drawn down 




Forging a Lumber Dog 



as thin as possible, but still leaving the 
point full width of the steel, or % in. This 
kind of dog is commonly used in Oregon, 
says a correspondent of the Blacksmith and 
Wheelwright. 



TO DEODORIZE BENZINE 



To 1 gal. benziue add 3 oz. quicklime. 
Shake well; let lime settle; pour off and 
filter the benzine. 
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AN AIR-BOUND PIPE LINE 



Some time ago I laid a line of 4-in. pipe 
about 3,000 ft. long, says a correspondent 
of Power. The first 1,000 ft. gave me a 
fall of 530 ft.; the rest of it was compara- 
tively level. As the pressure was not re- 
quired and some of the pipe not very good, 
I did not put in any valve, but piped direct 
to a tank having a large enough overflow 
to take care of any excess In case of the 
mill shutting down. When everything was 
completed, the water was turned in, and 
after waiting some time we were somewhat 
surprised that no water came to the mill. 
I had had a similar experience before, but 
never when there had been so much pres- 
sure, and was inclined to think something 
had gotten into the pipe. However, I took 
a sharp pick and hunted the high places. 
When I found one very prominent, I stuck 
the pick into it. After finding about a dozen 
of them, the water came all right. I have 
since lowered the high places when possi- 
ble, and put in petcocks where I could 
not level the pipe, and have had no more 
trouble. 



STEAMING OUT SPLINTERS 



When a splinter has been driven into the 
hand it can be extracted by steam. Fill 
a wide-mouthed bottle nearly full of hot 
water, place the injured part over the mouth 
and press it slightly. The action thus pro- 
duced will draw the flesh down, and In a 
minute or two the steam will extract the 
splinter, also the Inflammation. Try it and 
be convinced.— National Magazine for June. 



HOW TO RESPOKE A METAL 
WHEEL 



wheels by the following method: Place 

tlie spoke in the vise with the inside of the 
wheel up ; place a short block of wood 
against the hub above the spoke and strike 
with a 6-lb. sledge. One blow will bring 
it. A piece of felt will protect the paint. 



HAND PUNCH FOR SHEET METAL 



This device for punching holes in sheet 
metal is extremely simple and will be found 
a great convenience to those who possess 
no punching machine, says a correspondent 
of the American Machinist. The guide con- 





sists of a bit of steel doubled over with a 
free hole drilled through the ends. The 
illustration is self-explanatory. 



For a threshing machine wheel, %-ln. iron 
rod Is the stock to use. Cut the spokes y 2 - 
In. longer than the required length and up- 
set them in the hub, marking each one so 
it will be put in the right place. Cut 
threads at the outer ends of the spokes and 
use jam-nuts. 

Drive the spokes in the hub and true up 
the wheel with jam-nuts, tapping the spokes 
in the meantime. When true, head the 
spokes and see that all the nuts are tight. 
A correspondent of the American Black- 
smith says he respoked a wheel of a 50,000- 
lb. threshing machine in this way four 
years ago and that it is solid yet. 

Spokes can be removed from buggy 



That device that saved you so much 
trouble the other day would help your 
brother mechanic, if he but knew about it. 
Send ps a sketch and brief description. 



A blueprint is ready for washing when 
a slightly moistened finger touched to it, 
leaves a mark nearly purple. 



Coal containing a large amount of car- 
bon gives the best heat; the oxygen being 
combined with hydrogen as water is of no 
value. An excess of hydrogen in gas coals, 
however, is an important Item in the pro- 
duction Qf heat, 
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HOW TO MAKE AN AUTOMATIC 
BAGGER 

The sketch shows an automatic bagger 
for elevators and mills that will fill three 
bags in succession without attendance. 
The device is very simple in construction 
and works as follows: 

The stock falling through the central 







Automatic Bagger 



spout fills bag No. 1 first and backing up 
in the spout forces valve No. i in the spout 
leading to bag No. - up and tills No. 2. Ob- 
serve that valve No. 2 is higher than valve 
No. 1 . When bag No. 2 is filled, the stock 
will 1 • at suitable height to lift valve No. 
2 and fill bag No. 3. The stock Is then shut 



off and empty bags replaced for the filled 
ones.— Contributed by F. 9. Cummings, 289 
Forsyth Ave., Detroit, Mich. 

RUNNING THE LATHE WITH A 
MOTOR 

The accompanying illustration shows how 
Eugene F. Tuttle t Jr., of Newark, Ohio, con- 
nected up a small footpower wood-turning 
lathe with a iVhp. electric motor. The 
lathe treadle, T, was disconnected from the 
fly wheel, and the flywheel was then belted 
to the motor, M. On the base of the motor 
was mounted a one-point switch. S. which 
was connected up as indicated. 

A small pulley, P, large enough to turn 
in the place where the driving rod works 
on the treadle, T. was made and put in place 
and a cord, O', was run from the switch, S, 
through a screw-eye, K. under the pulley 
and up to the bed of the lathe, where it was 
fastened at F. When the front of the 
treadle is depressed it pulls on the cord, 
O', and opens the switch. The switch is 
closed by another cord, 0. running from 
the switch direct to the pulley where it is 
fastened at the side of tin* pulley. This 
string must be kept tight to give satisfac- 
tory results. The switch may lie obtained 
of any electrical dealer and should have a 
1 V% or 2-in. spark gap when opened. The 
arrangement has been in use two years 
with no repairs, excepting new cords. 
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Hotor Controller for Lathe 
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A HANDY SCAFFOLD BRACKET 



In the scaffold bracket illustrated here, 
A A are pieces of 3x4; B B, pieces of inch 
board, and C is a long pole used to elevate 
the bracket to some high or difficultly 




reached part of a building where it is to be 
used. The foot of the pole, says the Master 
Painter, may be secured by a stake driven 
into the ground. Two or three poles, with a 
board or more across, can be raised simulta- 
neously and a safe scaffold is up ready for 
use. 



HOW TO CUT AND APPLY GASKETS 



There are a few simple kinks which, if 
observed in cutting and applying gaskets, 
will make the work much easier, says a 
correspondent of Machinery. While cut- 
ting the rubber, have a dish of water at 
hand and keep wetting the cutter. Excel- 
lent results may be obtained by this meth- 
od on rubber gaskets 1 in. thick. A gasket 




Method of Inserting Qnsket 



will be much more easily removed should 
the joint break, if the flanges are chalked 
at the time the gasket is put in place. 

Where two flanges cannot be separated 
any great distance and there is trouble in 
inserting the gasket, place it between a 
folded sheet of paper as shown in the 
sketch, and it will go in more easily. After 
some of the bolts have been entered, tear 
out the paper. 



BABBITT JOURNAL BOX KINK 



A babbitt journal box with a brass wear- 
ing surface for either large or small shafts, 
may be made as follows: 

Have the brass of suitable thickness and 
length for bending around the shaft, and at 




the center of the plate drill and counter- 
sink holes for soft metal rivets, having 
heads that project slightly, so the filling 
of metal can take hold. The countersink is 
for the small end of the rivet Smooth 
down to fit shaft, and in case of rivets 
being too large, after bending follow up the 
dents near the rivets with gentle tapping. 

Where the shaft can be had of suitable 
temperature the smooth plate can be treated 
in the usual way by soldering on the un- 
der side and near the rivets. After filling 
with the babbitt metal, let cool and then 
file off any surplus brass. f~Then, inf case of 
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overheating, the rivets will hold the brass, 
if the heads project far enough. This box 
may not be suitable for all shafts, such as 
conical shapes, etc.— Contributed by August 
Binne, 937 Alameda St, Los Angeles, Cal. 



WANTS TROUBLE ALARfl PLAN 



The accompanying sketch Is sent us by 
W. Williams, of 100 Stockton St, Brooklyn, 




N. Y., and is a plan of an electric gas-light- 
ing system of five burners, which he has 
installed in his house. Mr. Williams wishes 
to know how to connect a bell with this 
system, so that, if there is any trouble on 
the line— a short circuit or a ground— the 
alarm will sound. Can any one offer a sug- 
gestion? With the wiring indicated the 
alarm worked for awhile, but finally 
stopped. 



HOW TO MAKE GRAFTING WAX 



A good grafting wax can be made by 
breaking up fine 4 parts resin and 2 parts 
beeswax and melting them with 1 part of 
tallow or linseed oil. When thoroughly 
melted, pour the liquid into a vessel of 
cold water. When it is hard enough to 
handle, take it out and pull and work it 
until it becomes tough and of the color of 



very light manila paper. The wax may be 
applied hot with a brush, says a bulletin 
of the Department of Agriculture, but care 
must be taken to avoid injury. If applied 
by hand, first grease the hands with tallow. 
Spread the wax over all cut or exposed 
surfaces and press closely, so that when 
cool it will form a coating impervious to 
air or moisture. 

To make waxed string, put a ball of No. 
18 knitting cotton into a kettle of melted 
grafting wax. In five minutes the cotton 
will be thoroughly saturated and will re- 
main suitable for use Indefinitely. 



SHADE FOR ELECTRIC LIGHT 



Procure a piece of tin of suitable size and 
Btrike out a circle on It about 8 or 10 in. 
in diameter, and a smaller circle 1^ in. in 
diameter in the center of the first circle, as 
shown in Fig. 1. Cut out the large circle 
with a pair of shears and cut an opening 
in it, as shown at A, Fig. 1. 

Punch out the center circle by means of 
a punch and finish it round with a file. 
Fold the edges together and solder or rivet, 




as In Fig. 2. To adjust the shade to the 
lamp, put the lamp up inside the shade, so 
that the end that screws into the socket 
projects through the opening at the top 
and then screw the lamp into the socket. 
The large part of the lamp will prevent the 
shade from coming off (Fig. 3.) Such a 
shade is cheap, easy to make and answers 
all purposes. The exterior . of the shade 
may be painted green If desired.— Contrib- 
uted by W. J. Slattery, Emsworth, Pa, 
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Contributions to 
this department are 
Invited. If you have 
worked out a good 
Idea or know of one. 
please send It In. 



CHEAP PAINT FOR ROUGH WAJ-L 
SIGNS 

A solution consisting of green vitriol 
stirred into lime milk makes an excellent 
cheap yellow coating for large signs on 
rough dead walls, rocks, cliffs, etc., says the 
Master Painter. The paste will be green at 
first from the separating protoxide of iron, 
but after it is applied and dry will become 
yellow by oxidation in the air. It adheres 
firmly to any surface and will not wash 
ofT. The color is darker or lighter, accord- 
ing to the amount of green vitriol used. 

HOW TO FASTEN A RING TO A ROPE 

The writer has used 
the method shown in 
the accompanying 
drawing in fastening a 
halter rope to the ring 
of the halter, but it is 
apparent that the meth- 
od applies to any simi- 
lar case where ropes 
and rings are used. 

The advantage is 
that the ring has two 
thicknesses of rope to 
wear through before a 
break can occur. The 
free end of the rope is 
fastened down to the 
other with a cord or 
wire. If heavy wire 
must be used, it may 
be wrapped as tightly 
as possible and then 
hammered flat. — Con- 
tributed by Joseph B. Keil, Marion, Ohio. 

PIERCING PUNCH OF PIANO WIRE 

Piano wire makes an excellent piercing 
punch for piercing holes in sheet metal, says 
a correspondent of the American Machinist. 
The punch is rather difficult to make, lmt is 
good for piercing holes of the same di- 
the thickness of the metal, or 
when the metal is unusually tough. 




HOW TO MAKE SIX-SIDED NUTS 

* Good iron will be required for this pur- 
pose as poor iron will not stand the thread 
cutting. Take a piece the size the nut is to 
be and cut the nut Do not cut from the 
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Making a Six-Sided Nut 



flat side, says the American Blacksmith, but 
hold the iron on the hardy as shown in the 
illustration at A. B shows the punching 
operation, C finishing the shape and D shows 
a pair of tongs for holding the nut, which 
must be made thinner, as *4 in. is a little 
too thick. Finish the nut on a pin from 16 
to 18 in. long. 

EMPTYING AN OIL-BARREL 



The illustration shows a method of emp- 
tying oil from the barrel that will do the 




Emptying An Oil Barrel 



work in from ten to fifteen minutes. The 
apparatus includes the following parts: 

A, pump (any old pump will do) ; B, hose; 
C, bush on hose; D, oil barrel; E, large bush- 
ing; F, %-in. pipe; H, 34-in. elbow: I, oil 
tank. The oil is forced out by air. — Con- 
tributed by Alex Mattley, Menominee, .JVte 
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PIPE CLAMP THAT WILL NOT 
CRUSH OR MAR PIPE 



Having occasion to do some pipe fitting 
with brass and nickel pipe I made use of the 
following kink to hold same in an ordinary 
pipe vise, the object being to grip the pipe 



IRON COUPLING 
^ 




LEAD UNtNG^ 

Safe Pipe Clamp 
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HOW TO ESTIMATE WEIGHT OF 
WROUGHT IRON AND OTHER 
METAL BARS 



The weight of a bar of iron, steel, copper, 
lead or brass may be very quickly and quite 
accurately estimated by the following 
formula. Multiply the dimensions and add 
one cipher to the result. Then divide by 3 
and the final result is the weight in pounds. 

For example: Take a bar of wrought 

iron 20 ft. long by 2 In. thick by 4 in. wide, 
and we have 20x2x4=160. Add a cipher, 
which gives 1,600 and this divided by 3 gives 
533%, which is the weight in pounds. 

For cast iron deduct tV from the weight 
of wrought iron. 

For steel add 1-48 to the weight of 
wrought iron. 

For copper add 1-7 to the weight of 
wrought iron. 

For lead add % to the weight of wrought 
iron. 

For brass add % to the weight of 
wrought iron. 

Contributed by Anthony Haselman, New- 
ark, N. J. 



A HOOK KINK 



tightly, but not mar or scratch or even crush 
it, as an ordinary pipe vise would: 

The clamp is made of a common iron 
coupling one size larger than the pipe to be 
held, i. e., for %-in. pipe use a 1-in. coupling. 
Slip the coupling over the short piece of pipe, 
and using the pipe as a mandrel, pour melt- 
ed lead around it, filling up the coupling. 
When cool, slip the coupling off the pipe and 
saw it in halves, using a back saw. You 
will now have a clamp made of two halves, 
one of which is shown in the illustration. 
When using sprinkle the clamp with plaster 
of paris and you will get a never-slip grip. 
The threads of the coupling are all that is 
required to hold the lining. It is cheaper to 
make a whole set of these clamps than it is 
to buy a special machine. — Contributed by 
John Weldon, 433 Columbia St., Brooklyn, 
N. Y. 



SIZE FOR PLASTER WALL 



Boil flaxseed in water and apply to the 
wall, or it may be applied over a first coat- 
ing of paint This size is useful on wood, 
also. 



Fig. 1 shows a common hook whose bad 
feature is that when hoisting, point A catches 
on any projection it may encounter. If the 
eye is turned around as shown in the side 
view, Fig. 2, point B will strike a projection 




and point C will safely pass by the projec- 
tion. — Contributed by John Weldon, 433 Co- 
lumbia St. Brooklyn, N. Y. 



A gill of shellac varnish added to a gallon 

of asphaltum is a good hardening agent 
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HANDY BURR REAMER 



When rolled steel plates have been drilled, 
especially ones 1% in. or more in thickness, 
they have a burr around the upper and lower 
edge of the hole. A reamer that will quick- 
ly cut these off and save a lot of chiseling 
may be made as follows: 




in. square tool steel, about 15 in. long, to the 
shape shown in the illustration at A. Tem- 
per this device, grind it square and sharpen 
at the points C and D, where it is to cut the 
burrs. Place this reamer in the drilled hole 
<B in the sketch) and turn it round and 
round a few times until it has cut the top 
and bottom edges of the hole smooth. — Con- 
tributed by W. J. Slattery, Emsworth, Pa. 



The largest zinc sheets used for roofing 
are 8x3 ft. in size, 0.053 in. thick, and weigh 
1 lb. 14 oz. per square ft The roof must 
be laid so as to give the material plenty of 
play, as the expansion and contraction of 
zinc is greater than that of any other metal. 
Under extremely high temperatures zinc 
gives off a bright green flame, which fact 
has given rise to the belief that it is in- 
flammable. 



CONVENIENT CENTER GAUGE 



The sketch shows a method I have found 
very convenient, and which will be under- 
stood from the drawing, for truing or lining 




TOP VIEW 








DRESSING OIL OR WHETSTONES 



When it is necessary to dress oil or whet- 
stones, level them on the emery wheel, hold- 
ing them on the flat face. This requires 
from three to five minutes and makes them 
like new stones. — Contributed by J. W. 
Brown, Rensselaer, Ind. 



ADVANTAGES OF ZINC ROOFING 



The advantages of zinc roofing over other 
roofing materials is receiving more or less 
attention in this country of late. The claims 
for the superiority of zinc for this purpose 
is based on its tenacity, its density, its dura- 
bility, the fact that it is not inflammable 
and that a thin coating of oxide forms upon 
the zinc when exposed, this coating being 
insoluble in water and becoming a perma- 
nent protection, preventing further corro- 
sion and doing away with the necessity of 
painting the roof. 

Zinc is one and one-half times lighter 
and four times stronger than the same sub- 
stance of lead. Old zinc when stripped from 
a roof is said to be worth one-half its orig- 
inal value. 



Fig. 2 WIT H GAUGE ON CENTERS AT B. 

up the centers in an iron turning lathe. By 
taking a piece of sheet steel 3/64 in. in thick- 
ness any skilled machinist can make one in 
a short time. This device can be used for 
thread tool centering as well as lathe cen- 
ters at 60 deg., graduated pitch. This gauge 




Rt 3 FULL5IZE 

can be graduated the same as any other 
center gauge; on one side 14ths and 20ths, 
ard on the other 24ths and 32nds in frac- 
tions of an inch.— Contributed by F. M D., 
Rock Falls, Illinois. 



Rubbing a window pane with fine sand 
and water will make it obscure, yet diaphan- 
ous, says the Master Painter. Another meth- 
od is to cleanse the glass thoroughly, then 
moisten it with hydro-fluoric acid. When the 
acid has eaten the glass enough, wash it off 

with plenty of clean water. 
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FIRING A GAS ENGINE WITH A 
TELEPHONE MAGNETO 



The magneto out of an old broken tele- 
phone can easily be used, instead of batteries, 
for running a gas engine. The batteries are 
usually a source of trouble, especially if the 
engine is used very much. 




To connect the magneto, saw out a 
pulley a little narrower than the large cog- 
wheel on the machine and y A in. thick. Then 
screw off the handle and bore a hole in the 
center of the pulley large enough to fit the 
screw from which the handle was taken. 
Now screw on the pulley and you will find 
it will hold very securely. Fasten the mag- 
neto to a block of wood and nail the block 
to the floor. Take an ordinary sewing ma- 
chine belt and connect it around the main 
pulley on the engine, and a V-groove on the 
wooden one of the magneto. 

To make connections take the two wires 
from the magneto and join them to a spark 
coil and from there to the engine.— Contrib- 
uted by E. H. Klipstein, 116 Prospect St., 
East Orange, N. J. 



SOLDER FOR ALUMINUM 



What is reported to be the most success- 
ful solder for aluminum yet secured, con- 
sists of tin 64 parts by weight, zinc 30 parts, 
lead 1 part and aluminum 1 part, to which 
add a small portion of resin. To solder, 
clean the surfaces and face with the solder. 
No chemical is used, but the surfaces of the 
parts to be soldered should be gently heat- 
ed to assist in making a good adhesion. 



USE OF THE COMPASS IN LOCAT- 
ING POLES OF A GENERATOR 



Numerous letters have reached us asking 
if the following statement, which recently 
appeared in this magazine is not a mistake. 
The statement was: 

“While the dynamo is in service, bring the 
north-seeker end of a compass needle near 
each of the poles. Those that attract this end 
are north poles and those repelling it are 
south poles.” 

What has misled is the common mistake of 
calling the north-seeking end of the compass 
needle a “north pole.” In reality that end 
of a compass needle is the south pole of 
the compass; otherwise it would not seek 
the north magnetic pole of the earth, because 
like poles repel. Hence when a compass Is 
brought within the influence of a generator 
that is the north or positive pole of the gen- 
erator which attracts the north-pointing end 
of the compass needle. 



HOW TO MAKE A LEAD HAMMER 



Lead hammers are useful when assembling 
parts which it is important not to mar. 
Such a hammer can be made in the shop, 
says a correspondent of the Model Engineer, 
London. 

In the center of a piece of 2-in. tube, 3 or 
4 in. long, drill a %-iri. hole and then, cut- 
ting through the center of this hole, saw the 
tube in two. Through a foot-length of %-in. 
tube, drill two %-in. holes at right angles to 
Fig. i. Fig. i. 
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each other, one % in. from one end of the 
tube and the other V/ 2 in. from the same 
end. This last tube is for the handle. 

Procure some ordinary moulder’s sand and 
bed the two halves of the large tube in it, so 
that the sand holds the two parts together. 
Into the %-in. hole in the large tube insert 
that end of the handle tube that has the 
two holes. Against each end of the 2 -in. 
tube, place a piece of tin to kefep the molten 
lead from running out. Bank up the tube 
and ends well with sand, leaving a vent 
hole on top for air to escape. Pour molten 
lead down the Inside of the handle until 
the large tube is full. When cold remove 
the halves of the large tube and the lead 
head will be secured to the handle by the 
two %-in. holes in the handle. Fig. 1 is a 
sectional view of the 2-in. tube; Fig. 2 is an 
end view of the same; Fig. 3 shows the han- 
dle. and Fig. 4 shows mould with handle, 
ready for casting. File around the edges 
of the outer end of the handle. 



INTERCH ANQ EABLE SCRIBER 
POINTS FOR PRICK PUNCHES 



The prick-punch shown in the illustration 
is made so that a number of interchangeable 
scriber points may be substituted as re- 
quired. This is a handy tool for the port- 
able kit of a traveling mechanic. Its princi- 
pal advantage, says a correspondent of 
Machinery, Is that the point can be kept 
sharp easily, since the cross-section does not 
increase In size much up to the holder. A 




Prick Punch With Interchangeable Points 



point can be substituted for one that has 
been ground away without going to the tool 
dresser. 



FILLING FOR CRACKS IN FLOOR 

Cracks in a new floor that is to be stained 
and varnished may be Ailed with a putty 
made as follows. Dissolve 2 parts common 
glue in 14 parts water, then mix in 4 parts 
plaster of paris and 2 parts litharge. — Mas- 
ter Painter. 



HOW TO MAKE A WHISTLE FOR 
A STEAM PLANT 



In a plant where there Is no whistle this 
convenience can be contrived out of a piece 
of 4* in. brass pipe 1 ft. long. A correspond- 
ent of the Engineer’s Review tells how to 
make such a whistle. 

Make a center piece, A in the sketch, out 
of a piece of brass and drill three holes in it. 




Home-Made Whistle 



File away three sides of this disk, C, D and 
E to provide for steam passages. Make holes 
in the tube to correspond to those in the disk, 
fit the disk in the tube as at B, Fig. 1, and 
run pins through the holes in the tube to 
those in the disk. Cut the pins off even with 
the outside of the pipe and solder firmly. 

Above the steam passage in the disk and 
in line with them file three rectangular 
holes, F, G, in the brass pipe. On the upper 
side file the edges down to form a sharp lip 
(H, Fig. 2). Fit round disks to the top and 
bottom of the whistle having the lower one 
drilled and tapped for a steam pipe, L. This 
whistle makes a sound that can be heard all 
over the plant. 



STEEL-BLUE ENAMEL FOR ANY 
METAL 



An enamel for use on any metal and which 
will keep so long as it is tightly corked is 
made as follows: 

Dissolve 1 part of borax In 4 parts of 
water. Macerate 5 parts bleached shellac 
in 5 parts of alcohol, saving out a small 
portion of the alcohol for dissolving methyl- 
ene blue of sufficient amount to give the 
color desired. Heat the watery solution to' 
boiling and, constantly stirring, add the al- 
coholic solution. Stir out all lumps and add 
the blue solution. Before applying, clean 
the metal bright with an emery cloth. Ap- 
ply enamel with a soft brush. 
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TOOLS AND DEVICES FOR BENDING PIPE 



A corner fitted up with tools and devices 
for working with and bending pipe will be 
found a convenient and profitable depart- 
ment in many shops. Very little space 
would be required, and with the proper ap- 
paratus the difficult task is rendered light 
and easy. 

The result of trying to bend tubes or 
pipes with a section of steel rod is shown in 
Fig. 1. The tube wall is crushed in and 
when further doubled over is completely 
ruined (Fig. 2). Sometimes, where it is at- 
tempted to bend the metal back to restore 
the fractured place, it splits as in Fig. 3. At 
this point the workman probably tries to 




Fig. 4 




Rg. 10 f4j.ll Fig. 12 



1 in. in diameter could be made from com- 
mon steel wire and hung up in order in the 
pipe-bending corner. The method shown in 
Fig. 9 involves the use of a piece of wire 
to fit the inside of the tube. This is a good 
method for bending tubes of small diameter. 
By all these methods the pipe can be bent 
cold. 

Pipe-bending forms are shown in Figs. 10, 





remedy the matter by brazing on metal rings, 
as in Fig. 4. 

All this trouble could be avoided by melt- 
ing rosin in a good-sized glue pot and then 
with a ladle pouring it into the hollow of the 
pipe or tube, as in Fig. 5. When the pipe 
is filled, plug the other end with a wooden 
stopper and you have a solid wall as at F, 
Fig. 6, a sectional view. Or, if preferred, 
or more convenient, the tube may be packed 
with clay, as at G. The spiral spring method 
is showm in Fig. 8 and a set of springs for 
this purpose ranging in size from % in. to 





Pig. 15 



11 and 12. The small round forms are metal, 
but others may be made of common hard- 
wood stock. Shaft stock, 2 or 3 in. in diam- 
eter, may be used for a form like Fig. 10. 
Secure the shart to a firm base of wood and 
effect the bending much as in bending over 
the point of the anvil. Hardwood 19 used for 
bends of large 
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the tubing to be bent The clamping ar- 
rangement is bolted to the bench and the 
pipe is held firm while being bent 




The bending device shown in Fig. 13 is 
made of wood and is very handy. To make 
it select a piece of hardwood 4 in. square 
and 3 ft. long. Bore straight through one 
side, using an inch bit, and then shape the 
beveled places by working down the tapers 
of the two holes. Fasten it securely to the 
work bench by means of bolts. This is for 
light service, says the Blacksmith and 
Wheelwright. For heavier pipes and tub- 
ing a wooden form like Fig. 14 Is useful, 
and may be bolted to a projection of the 
bench. Bend the pipe over as far as possi- 
ble with the hands and then drop a loop of 
rope, M, over to hold it in place. 

A set form bending device is shown at 
Fig. 15. The block for the base is cut out 
in the desired curve and a piece of hard- 
wood, N, is shaped to correspond with the 
curve in the base and is fitted to the shaft 
P. The shaft can be raised and lowered, 
turning the crossbar as it is threaded. 

Fig. 16 shows a revolving disk bending 
device. This consists of a small lower wheel 
of iron or steel having a shallow groove 
(just deep enough to grip the pipe) and a 
larger upper wheel, S, driven by a wheel 
for a belt as shown. Both the upper and 
lower wheels revolve in substantial wooden 
bearings on metal shafts. Pipe sleeves are 
used to line the bearings in which the shafts 
turn. The curve is made by running the 
pipe between the grooved wheels. 

A grip form for pipe-bending is shown in 
Fig. 17. It is made of two pieces of hard- 
wood, Jointed at T, and having a series of 
holes of various sizes bored for receiving 



TO STOP HUMMING OF TELEPHONE 
WIRES 



The following is recommended as a pos- 
itive cure for the humming of telephone 
wires. 

Procure a porcelain spool insulator with 
a deep groove and place in the groove a 
rubber band (a 'piece of inner tube from 
a bicycle will do) ; then place around the 
rubber and in the groove the line wire, 
preferably insulated. Pass another piece of 
insulated wire through the hole in the in- 
sulator and make a connection as shown 

— -^ 5 ^— 




in the sketch. With another piece of wire 
bridge around the connection so as to com- 
plete the circuit. The device is cheap and 
efficient.— Contributed by Walter La Homa- 
due, Cherry Valley, N. Y. 



UNITED STATES STANDARD BOIL- 
ER IRON THICKNESS 



The following table gives the thickness of 
boiler iron required by the laws of the 
United States, for the various pressures 
given in each case. The Practical Engineer 
states these figures are for pressure equiva- 
lent to the standard for a boiler 42 in. diam- 
eter and one-quarter inch thick. 
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SAFE BUSHINQ FOR A WOOD 
SPLIT PULLEY 



HOT BLAST STOVE FOR SKIN- 
DRYING MOLD 



Oftentimes when a large wood pulley is 
tightened on a small shaft, it is a hard mat- 
ter to keep it from slipping, especially a 
new pulley, where it would only take a few 
minutes work to cut a keyway in the shaft 



A hot-blast stove used for skin-drying 
molds for large pipe castings is described 
by a correspondent of the American Ma- 
chinist, who recommends it on the grounds 
of cheapness and high efficiency. 




with a cold chisel without taking down a 
section of shafting. 

Make an iron bushing of forged or cast 
steel . to lit the hole for the former wood 
bushing, with two projecting lugs as at 
H H, Fig. 3. Cut out the pulley on each 
side of the hole as at E E, Fig. 2, to make 
a place into which the bushing will fit. 

Drill four holes in the bushing, two at 
each side as at F F, Fig. 4, and tap % in. or 
larger in one-half of the bushing for blind 
cap screws. 

Bolt the two halves of the bushing to- 
gether and bore them out the size of the 
shaft. Put pasteboard between the halves 
before boring. Then key seat and put on 
shaft over key at G, Fig. 3. 

This bushing can be made from a pattern, 
cast iron or steel, and as long as the web 
of the pulley it is used with. This is a 
good method where a large pulley has to 
transmit power to a heavy load. 

Fig. 1 shows bushing in pulley at D, keyed 
on to shaft and bolts, B, B, all set.— Contrib- 
uted by F. M. D., Rocks Falls, 111. 



Use a very soft iron for brass molds, as 
the best iron for the purpose is one that 
cuts easily. Common machinery iron is not 
at all adapted to the purpose, as it soon 
develops cracks on the surface of the mold 
casting. 



An ordinary coke stove (four gray-iron 
rings set up on a circular grate with four 
legs) is surrounded by a cylinder of No. 16 
steel, 33 in. diameter, 48 in. high and fitted 
with a cover. The cylinder fits the grate 
casting. The stove has a Y inlet, each 
branch fitted with a butterfly damper, and 
at the top one oiitlet. Air is supplied to the 
heater by a small blower mounted on a 
plank and driven by a motor. The hot air 
is driven into the mold, as shown in the 
sketch. The combustion of the coke is con- 
trolled by means of the damper in the in- 
let under the grate. The half-mold shown in 
the sketch is covered with boards, sacking 
and sheet iron. The temperature in the 




mold will register 300 degrees F., and a 
bushel of coke will last ten hours, contin- 
uous run. 

Many of the parts required for this stove 
will be found lying unused about the shop. 



POPULAR MECHANICS balance of your life for 
POPULAR MECHANICS five years, only - - 



- - - - $ 10.00 
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PENCE POSTS BOTTOM UPWARDS 



Many years ago while engaged in running 
a saw mill in eastern Connecticut I had a lot 
of fence posts to saw from small chestnut 
logs. The posts were to be sawed tapering 
and to economize in lumber the logs were 




Post Economy 

first sawed square and then split diagonally 
like the accompanying diagram. Of course 
they were to be set in the ground large end 
down, which would bring one-half of them 
bottom up in regard to the position in which 
they grew. 

I remembered hearing an old farmer say 
that posts set that way would outlast those 
set “right end up” and I determined to im- 
prove the opportunity at hand to test the 
matter. So I marked all the inverted ones 
and as the fence was to be built in the 
neighborhood I watched the result. 

Examining the fence about nine years aft- 
er it was built convinced me, as the inverted 
ones were practically sound while the others 
showed very much more decay. — Contributed 
by Andrew Whiton, Hartford, Conn. 



LINOLEUM COVERS FOR WORK 
BENCHES 



Heavy linoleum makes a fine covering for 
the tops of work benches, says a correspond- 
ent of the American Machinist. The bench 
may have a pine top instead of one of hard- 
wood, but should be constructed quite as 
usual. Use tongued and grooved pieces for 
the top and fill all holes with plaster of 
paris. The linoleum costs about $1 per yard. 

To fasten it to the bench glue the edge 
next the workman for about 3 in. and secure 
over night. Then trim the edge flush with 
the bench and hold the other edges in place 
with wooden strips arranged so the linoleum 
will move under them as the top of the 
bench shrinks. The linoleum is so stiff it 
will always lie flat and it will last for years. 
Two benches covered with it have been in 
use five years and though the covers are 
marred some, they are still in good order 
for work. 



Is there anything you want but don’t 
know where to get it? Write Popular Me- 
chanics. Information free. 



APPARATUS FOR THAWINQ OUT 
PUMPS 



For thawing out frozen pumps, the handy 
portable apparatus shown in the illustration 
was contrived by a correspondent of the 
Metal Worker. It consists of an ordinary 
gas flrepot with a galvanized iron can of 
suitable size, the top of which is provided 
with two outlets, made from small pieces of 
galvanized iron pipe soldered securely in 
place. One outlet stands vertically from the 




top of the can and has a small globe valve 
on it, just above a T arranged to receive 
a safety valve. Above the globe valve is 
soldered a small funnel. 

The other outlet is connected from the side 
of the boiler into a small valve, or petcock, 
which receives a rubber hose. To use the 
apparatus the boiler is heated until sufficient 
steam pressure is generated, when the hose 
is inserted in the pump, finds its way read- 
ily to the ice and the steam speedily thaws 
it. Ice 60 ft. distance from the boiler can 
be thawed in this way. Most shops con- 
tain all the materials required for such an 
apparatus. 
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AIR WHITEW ASHER 



A whitewasher operated by compressed 
air, says a correspondent of Locomotive En- 
gineering, accomplishes in two hours an 



Blocks A and B are forgings fitted over the 
top of a 6*in. I-beam, so that they are free 
to move the length of the beam, which is 8 
ft. long. C is a lever with th$ lower end 
enlarged and the edge ground some. One 




amount of work that would keep one man 
busy a month. The construction of the ma- 
chine is fully explained in the illustration. 



MACHINE FOR STRAIGHTENING 
PIPE AND SHAFTING 



The press shown in the illustration can be 
used for straightening pipe and shafting or 
for bending pipe. The device was contrived 
by a correspondent of the American Machin- 
ist and in construction is very simple. 



end of the lever acts as a center and can 
have any number of holes drilled in it. It 
is very easy to straighten 2-in. pipe in such 
a press. 



Rubbing with a piece of chamois leather or 
cotton flannel moistened with alcohol • will 
readily reduce a too strong high light in a 
negative. 



Shop Notes for 1905; 200 pages; 385 illus- 
trations; price, 50 cents. 
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DEVICE FOR BENDING ELECTRIC 
CONDUIT 
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A GOOD FLUID PASTE 



A device for bending the smaller sizes of 
electric conduit is made by screwing a piece 
of pipe into a tee, A. To use slip the tee 
over the conduit till it reaches the point 
where the bend is to be made. Then stand 




A 



on the conduit and pull or push handle B. 
Any curve can be bent in this way and dif- 
ferent sized tees may be used for different 
sizes of conduits.— Contributed by John 

Weldon, 433 Columbia St., Brooklyn, N, Y. 



HINTS ON GLUE 



It requires more water to dissolve good 
glue than to dissolve poor glue. The best 
glue, says the Wood-Worker, will require 
from one-half to more than double the wa- 
ter required for poor glue. 

Good glue breaks hard and tough, with a 
splintered edge. 

Cleanse the glue kettle often. 

Frozen glue is so porous that it can be 
made up at once. 



IMPROVING A WASHER 



\ thick washer can be made out of an 
old nut or a thinner one can be made of a 
piece of sheet iron or a metal button, says 
Gas Power. A very simple and easily made 
washer is a ring made from a piece of wire 
of suitable thickness. 



Dissolve 10 lb. gum arabic and 2 lb. sugar 
in the amount of water required. Then add 
1% oz. nitric acid and heat to the boiling 
point. This liquid paste will not mould and 
dries to a transparent layer on the paper. 
The Western Painter says it is well adapted 
for the flaps of envelopes, fine bookbinders* 
work, etc. 



TO FIND CENTER OF SHAFT WITH- 
OUT CENTER PUNCH 



Procure a block of wood 1 In. thick and 
with an auger bit bore a hole in the block 
until just the point of the bit shows through 




the block as in Fig. 1. Then place block over 
the end of the shaft, Fig. 2, and with a sharp 
pointed punch and a hammer the center can 




be marked slightly. Then use a drill and 
drill out. The hole in the block must be the 
seme size as the shaft. — Contributed by Eli 
Tolliver. 

Digitized by VjOOQLC 





m 



IMPROVING THE CLINOGRAPH 



The clinograph is a set square used by 
draughtsmen for drawing inclined lines, sec- 
tion lines, and for shading, etc. It comprises 
two parts, one having two rectangular edges 
and another part, termed the “blade,” which 




is hinged to the first part. In using the 
appliance, one of the fixed edges is placed 
against the T-square and the blade adjusted 
to any position desired, where it Is held 
by friction. 

The instrument is slid along the T-square 
to any part of the drawing paper, for draw- 
ing parallel lines, says Technics, London, or 
for perpendicular lines, it is set and then 
turned with its other edge against the 
T-square. The illustration shows two forms 
of the clinograph. Fig. 1 shows a form in 
common usage, but the form shown at Fig. 
2 is an improvement upon the first form, in 
which the edge can only be brought to coin- 
cide with a line by trial. In the second form 
the concentric portion is brought to the line 
and the blade swung around to coincide 
with the line without a trial. The alteration 
can be made with a pocket knife. 



Has your boy a copy of Mechanics for 
Young America? Paper covers, 25 cents. 



A GOOD STAPLE PULLER 



A good staple puller that will do the work 
quickly and easily and leave the staples in 
better condition than such tools do ordi- 




Fig. I. 

narily, is made of %xMr in. steel; a corre- 
spondent of the Blacksmith and Wheel- 
wright says he uses old harrow teeth for 
the purpose. The steel is first shaped af 




Fig. 2. 



In Fig. 1, a bottom view, and then as In 
Fig. 2. The edges at A, Fig. 2, are rounded 
a little so they will not injure the wire. The 
handle may be of any length desired. 



A sewing-machine that will sew directly 
from two reels of thread instead of using a 
spool of thread and a shuttle is the reputed 
invention of an Irishman. The machine is 
of simple mechanism and can be manufac- 
tured and sold at a greatly reduced price, 
Experts say the machine will revolutionize 
the sewing-machine trade of the world. 



STRAINER FOR AIR PUMP 



A strainer for the air cylinder of an air 
pump consists of curled hair held between 
two strainers. The device is screwed on the 
air cylinder and strains the dirt out of the 
air. A correspondent of Locomotive Engin- 
eering has used this strainer with excellent 
results. 
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DRIVING STAKES BY COMPRESSED 
AIR 



A unique stake-driver and one that saves 
considerable hand labor is used by the Bar- 
num and Bailey circus, says Air-Power. The 
apparatus consists of a rock drill suspended 
between two vertical guides. The two side 
rods of the drill are continued below the 
lower head and support a round anvil. This 
anvil rests on the head of the stake to be 
driven and holds it firmly by means of 
spring clasps. As the stake is driven into 
the ground the driver is lowered by means 
of a cylindrical hoist and follows the stake 
downward until it Is driven in securely. 



CROW BRIDGES FOR DRILLING 
HOLES IN DIFFICULT PLACES 



and bend it as required. A couple of holes 
drilled completes the job and he has two 
handy tools. 



HOW TO MAKE A SPARK PLUG 
FOR A SMALL GAS ENGINE 



For a small gas engine h. p.) a spark 
plug may be made and substituted for the 
ignition tube. A correspondent of the Model 
Engineer, London, tells how to make such 
a spark plug. 

Fig. i.— Spark Plug. 




Platinum 

wire 



For drilling holes in difficult places, the 
crow bridge can be used to advantage 
many times. 

Fig. 1 shows how a crow or brace may 
be used. It is made of lxlVfc in. iron. The 
arms may be extended if required by two 
extension pieces, B. 

When it is possible to pass a chain around 
the casting, cylinder, or material to be 
drilled, the crow may be used on work as 
in Fig. 2. Two holes are drilled at C C and 
the end link of a small chain passed 
through one, and a small bolt D pushed 
through the link to hold the chain. The 
chain is then passed around the work and 
pulled through the other hole until taut and 
fastened there with a small bolt. 

The beauty of these crows, says a cor- 
respondent of the Engineer's Review, is that 
it is only necessary for an engineer to get 
hold of the bar iron. He can then shove it 
into his furnace fire, get a red heat on It 



Brass <fos 

socket 



Iron 90s 

Socket 




Earth 
spark point 



Fig. 2 — Section. 






*§f brass thread 
Fig. 3- — Brass Socket 

Make a stuffing-box of three ordinary gas 
sockets, packing them with asbestos string 
moistened with paint. Insulate the “live” 
wire by a glass tube (Fig. 1), passing it 
through the stuffing-box. Connect the outer 
end of the “live” wire to a short piece of 
thin platinum wire and then hermetically 
seal this wire through the end of the glass 
tube. Pack the wire tightly in 
the tube with paint-moistened as- 
bestos. 

Rivet the “earth” spark point 
through a hole in the brass tube, 
which hole may be made by filing 
or turning off the lower part of the 
thread of the bottom brass gas 
socket (Fig. 3). Then bake the 
whole plug in the oven. 

The spark plug screws into the 
%-in. hole previously occupied by 
the ignition tube. 



The mechanic with a just ap- 
preciation of economics will send 
$10 for a “Pop” li^e subscription. 
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HOT WATER FOR OFFICE USE 

A system for heating water for office use 
was planned by a correspondent of Power. 
An old feed-water heater of the enclosed 
type, that had become too small for its orig- 
inal purpose was moved from the engine 
room to the second floor of the building and 
placed near the main exhaust pipe of the 
engine. 

A 2-in. hole was tapped in the exhaust 



From City Mala 



STORING RANGE BOILERS 

Range boilers not only take up consider- 
able space in the shop, but are apt to suffer 
damage by being tipped over. The sketch 
shows a convenient means of storing them. 




Overhead Rack for Range Boilers. 



Two horizontal lengths of pipe are run par- 
allel to each other and suspended from the 
beams of the floor above by. means of iron 
rods or small pipe. Domestic Engineering 
recommends this plan. 



Return (rum Office Radiators 



For Providing Hot Water for Office Use. 



pipe and a pipe run from this hole to the 
heater. The outlet of the heater was con-‘ 
nected to the return pipe of the radiators 
from the office. The cold water entered the 
heater from the city main at the top and the 
delivery was piped under the floor to the 
office, as shown. 

HOW TO REVIVE BURNT STEEL 

A burnt tool may be revived so that it 
can be used lu nearly every case, and if not 
the experiment has cost nothing, writes a 
correspondent of the Model Engineer. 

Harden the tool in the usual way three 
times and then temper to the desired degree. 
This method can be used on hand tools, drills 
and small chisels with advantage. 



TO APPLY ASBESTOS NEATLY 



In applying asbestos about the steam plant 
a neat, quick method pays. The following Is 
given by Machinery as such: 

Make the asbestos plastic by mixing it 
thoroughly with water. Apply the first coat 
rough and about % in. thick, using a pointed 
trowel. Let dry and apply a second coat % 
in. thick, and straighten down with a large 
trowel. Wind the second coat with No. 16 
annealed wire, having the coils about 3 in. 
apart at all points. In case of a flat surface, 
bind it with horizontal wiring. Apply a third 
coat of asbestos to cover the wire and make 



a smooth surface. A 100- lb. bag of the ma- 
terial will cover about 40 sq. ft. of surface 



in this way. 
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SHARPENING DIGGING BARS 



The method of sharpening the digging bars 
used for digging post holes, commonly is to 
give the point a bevel like a chopping or cold 




Two Wtyi of SharpenliigXDiggiiig Tools 



chisel. In hard or gravelly soil this shaped 
tool is apt to make a funnel-shaped hole and 
it is difficult to get the workmen to do any 
better with it 

A correspondent of the American Tele- 
phone Journal says that if the bar is beveled 
all on one side and the other side is left 
straight like a wood chisel this difficulty of 
tunneled holes will be greatly overcome and 
that the men can make better time using 
this shaped toot 



HANDY BELT CLAMP 



This simple and convenient clamp is made 
of %-in. by 2-in. iron and is intended for 
belts not larger than 12 in. wide and % in. 
thick. The dimensions of the clamp can be 
Increased in proportion for larger belts, how- 
ever, says the Engineer’s Review. The side 
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Belt Clamp 



bolts of the clamp are of %-in. stock, 24 in. 
long and the bolts clamping the crosspieces 
are of %-in. stock, 2% in. long with square 
heads. 

In taking the clamp off, first slacken up 
on the long bolts, then on the small bolts 
and take two of them out 



To make new tin roofs bold paint well, 
give them a good rubbing with No. 1 sand- 
paper before applying the paint. 



When paint is “tacky” try rubbing it with 
a cloth wet with ammonia. 



SPRINGING PACKING RINGS OVER 
PISTON 



In putting a snap ring on the piston of 
the high pressure cylinder of a tandem 
compound engine a correspondent of the En- 
gineer’s Review made use of the following 
kink. This job is very difficult for as soon 
as the ring is started on one side it slips off 
the other, and yet, for fear of breaking the 
ring the engineer must proceed cautiously. 

Four pieces of square iron were cut off in 
3-in. lengths and threaded to a depth of 2% 
in. One end of each block was made tap- 
ering, coming down to a sharp point to pre- 
vent slipping of the ring surface. 

Four bolts were threaded and screwed into 
these four blocks, which were placed in posi- 
tion as shown in the illustration. To put the 




Method of Springing Packing Ring Over Piston 



ring on the piston, the bolts and blocks were 
put in place and tightened up so as to spring 
the ring evenly until it was large enough to 
slip on over the piston. 



MIXING CONCRETE 



A concrete mixture of the following pro- 
portions is recommended by engineers. 

To 1 bbl. Portland cement add 3 bbl. clean, 
sharp sand. Mix the two intimately, either 
manually or by a mechanical mixer. Add 
enough water to bring it to the proper con- 
sistency, the amount required being judged 
by one of experience in the work. Add 5 
bbl. of broken stone and intermix the whole, 
which is then ready for use. This is known 
as a ”1-3-5 mixture.” The nature of the 
ingredients and the purpose for which the 
concrete is intended make the proportions 
variable, however. 
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HOW TO MAKE AN ELECTRIC IL- Make a skeleton pulley, D, with a piece of 
LUMINATED FOUNTAIN colored glass In each of Its openings. Use 

red, green, yellow and blue glass and fasten 

One of the prettiest and most attractive It in position with tacks. Arrange this 
displays for a show window is an electric pulley so that half of it is in the center of 
illuminated fountain. The Keystone tells the fountain. 

how such a fountain may be constructed. Place a strong electric light with a re- 

Have a tinsmith make the center bowl A flector in the position shown at F, so that 
of tin, of any size desired, according to the it sends its rays upward through the colored 
size of your window. This center bowl glass and through the center cone on the 
should be shaped like a large cake tin, hoi- water. The effect will be most beautiful, 
low in the center. Cut a hole in the center The changing of the colors can be reduced 




Electric Illuminated Fountain 



of the window floor and place the tin bowl 
over it. Put a large rubber band around 
the center tin cone. Secure a circular glass 
shelf, B, having a hole In the center, and 
rest it upon the cone. 

Have the tinsmith make a fancy stem, C, 
enamel it white, punch fine holes in it at 
the top and bottom and solder it to the water 
pipe, which passes through the hole in the 
center of the glass shelf and which is at- 
tached to the main pipe in the basement. 
Put a rubber washer on the glass shelf to 
make it watertight. The waterflow is reg- 
ulated by water stop and the surplus is car- 
ried oft through the waste pipe, 



to speed by means of the reducer E. In the 
lower bowl lay three electric bulbs colored 
green, with wires made waterproof, well in- 
sulated and enameled. Pond lilies and gold 
fish may be added and a magnificent dis- 
play created. 

A good cement for metal joints consists 
of ground white lead worked up with 
enough powdered red lead to bring it to the 
consistency of putty. Then add boiled lin- 
seed oil. 



Our premium list is worthy of your at* 

tentiou, Write for it. 
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INSTALLING INTERCOMMUNICAT- 
ING TELEPHONES — PLAN FOR 
SIX TELEPHONES 

The approved plan of wiring for Inter- 
communicating systems is shown in the ac- 
companying diagram, which we reproduce 
by courtesy of the American Telephone Jour- 
nal. The diagram shows six telephones, a, 
a', a", etc., to each of which six wires are 
run. The circuits are completed from the 
other terminals of each telephone, through 
the common return wire. The diameter of 
this return wire should equal the sum of the 
diameters of the separate wires, where the 
lines average over 1,000 ft. in length. 

Switch board cable should not be used on 
the intercommunicating system because of 
creating mutual induction between two cir- 
cuits, being twisted in pairs. Ordinary house 
wire. No. 19 B. ft S. gauge, with a rubber 
insulation and a covering to match the 
woodwork along which it is run is recom- 
mended as best. Each separate wire should 
have a distinct color or combination. 



ANOTHER flETHOD OF REVERSING 
COUNTERSHAFT WITHOUT 
CROSSING BELT 



Commenting on the article on reversing a 
countershaft without crossing the belt by, 
means of two idlers, which appeared in the 
July Popular Mechanics, W. B. Burrows, of 
Minneapolis, Minn., says: 

“The use of the two idlers for this pur- 
pose is all right, but according to my way 
of figuring they are not used correctly for 
the reason that the strain of the full load 
is brought on one of the idlers. I herewith 
submit a sketch of what I consider the bet- 
ter method for this kind of a drive, as It 
brings all the strain on the main shafts 
(where it belongs), leaving the idlers to 
simply guide the belt and carry the weight 
of the slack side, as well as allowing lighter 
shafts and bearings to be used for the 
idlers. I have used both ways, the latter up 
to 600 r. p. m., carrying a heavy, uneven 
load, and find that it gives a great deal bet- 
ter satisfaction all around." 
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WIRELESS TELEGRAPHY IN EVERY DAY 
USE. 



It Is hard for the layman to realize that 
in a comparatively short time wireless teleg- 
raphy has passed from the merely experi- 
mental stage to the point where it is giving 
constant and practical service. Already it 
has figured importantly in a great conflict 
and has become an adjunct of every great 
navy. 

Since June, 1902, the Marconi system has 
been an Important part of the equipment of 
the Belgium mail packets plying between 
Dover and Ostend. Experiments were begun 
on these- packets in 1900. A coast station 
having a mast 151 feet high was established 
at La Panne and the floating station was 
established on the “Princess Clementine” 
which had a mast 98 feet high. The trans- 
mitter system of each station consisted of an 
oscillator having one terminal connected to 
the earth and the other to an antenna. In 
October, 1901, the tests resulted satisfactor- 
ily. Then the government began installing 
the system. 

A new station was established at Nieuport 
Bains, the building being of brick with the 
terminal of the antenna carried to it. The 
mast is in its immediate neighborhood and 
the station has the ordinary telegraphic com- 
munication with the Interior of the country. 
Two government employes are on duty at 
this station during the day; during the night, 
one employe of the wireless telegraph com- 
pany. Each vessel sends an average of three 
telegrams during a night voyage, and during 
day trips each vessel receives one message. 
In the messages, the signal of the message, 
a number, is first given, then the number of 
words, the nature of the telegram (service, 
private, or government), the name of the 
boat and the text which Is usually of the fol- 
lowing character: “Left Dover at 11:03 P. 

M.; thirty-two passengers; 220 postal sacks; 
clear; wind E. S. E.”; signature. The com- 
mander and his officers have charge of the 
manipulation. The steamer stations receive 
no outside messages nor interfere with any 
apparatus having a different pitch, the gov- 
ernment contracts calling for this syntoniz- 
ing. Signals are exchanged best on damp 
moonlight nights. 



The transmitting station, says the Elec 
trieal Review, consists of a storage battery 
of eight cells which supply the Ruhmkorff 
coil with eight amperes at sixteen volts, 
equivalent to 160 watts. The coil transforms 
the current to 40,000 volts. The storage bat- 
tery is charged by the dynamo which lights 
the station. The antenna consists of three 
wires soldered together at the extremities. 
The total length of wire is 180 feet. The 
height varies on the packets from 49 feet to 
89 feet, according to the height of mast 

The receiving apparatus consists of a re- 
ceiver complete: relay, decoherer, coherer, 
jigger, box of batteries, next a Morse regis- 
ter and a signal bell. Each station is pro- 
vided also with reserve apparatus, a storage 
battery, a coil complete, three Leyden jars, 
a receiver complete, and twelve batteries. 

Service in some of the packets is now pub- 
lic, the charge being 10 cents for fifteen 
words. Wind, rain, snow, cold or heat the 
service remains as efficient— and at times has 
been of great importance. For instance a 
packet once encountered a Norwegian bark 
with a broken rudder. The condition of the 
bark was reported by wireless telegraphy 
and a tug despatched to its aid. Once a 
thief was believed to have escaped by way 
of a packet. Upon being informed while at 
sea the captain instituted a search for him 
and made sure he was not on board. 

There have been other instances— broken 
propellers, light buoys going out, danger of 
losing routes in heavy fogs, etc., all of which 
have been safely met by this wonderful new 
agency, which means more to the navigator 
than to any one else. 



DRAINS AMONG TREES. 



Tile should not be run among trees, espe- 
cially willow or cottonwood trees, says 
Brick. The illustration shows the probable 
effect on the drain, if this advice is not 
heeded. The small fibrous roots will soon 
choke the tiles and entirely shut off the 
water they are intended to carry, so that it 
will be necessary to dig them out and clean 
them. In such case, do not replace them, 
but run in the same size sewer pipe, ce- 
menting the joints to prevent a recurrence 
of the trouble. 
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All the article* ap- 
pearing in this de- 
partment are reprint- 
ed in book form at 
the end of each year. 



SHOP NOTES 



Contribution* to 
this department are 
invited. If you have 
worked out a good 
idea or know of one, 
please send it in. 



A PIPE HACKSAW FRAME 



To ipake this frame, three *4 -in. ells, two 
pieces of %- in. pipe, 3 in. long (B B), one 
piece of %-in. pipe, 15 in. long (A), and one 




Pipe Hacksaw Prame 



%-in. tee will be required. C is a piece of 
bolt iron, pipe-threaded and screwed into the 
ell; D is a piece of the same metal, 4 in. 
long, which is bolt- threaded and passed 
through the reamed tee with about 4 in. of 
thread on the handle side of which is a nut 
by which the tension of the blade may be 
adjusted. Parts C and D both have slits 
sawed in them parallel with the blade, into 
which the blades are fastened by means bf 
pins passing through holes drilled for the 
purpose. Fittings without bosses on them 
make a neater appearance, and all brass 
pipe for the frame looks better, also.— Con* 
tributed by Apprentice. 



HOME-MADE WATER HEATER 



A water heater to have steam and drip 
connection hitched into steam heating sys- 
tem, the same as a radiator, water entering 
lower tee and being discharged from the 
upper tee, is shown in the illustration. 

The heater may be used either vertical 
or horizontal, though it should be pitched 
toward the drip end, and may be used with 
or without tank. It consists of outer pipe 



in the end make the shell watertight where 
the steam pipe enters with a long thread at 
both ends. 

A 1%-in. outside pipe with tees 1% in. x 
y 2 in. or equivalent; with bushings 1 % in. x 
•% in. for the end and bushings % in. x % in. 
for connecting and making watertight joints 
with % in. steam pipe at the ends, will heat 
a volume of water 6 or 8 ft. long.— Con- 
tributed by W. J. Barber, North Adams, 
Mass. 



BATTERY ECONOMIZER FOR TEL- 
EPHONES 



By the use of a 
switch (3) placed on 
the telephone box or 
on the wall and wired 
up with the batteries 
(1 and 2) as shown in 
the diagram, a great 
deal of wear on the 
batteries can be saved 
and they will last a 
long while. — Contrib- 
uted by Geo. R. Bow- 
ers, Shelbyville, Mo. 



VARNISH PRECEPTS 




One coat of varnish never cracks. 

Two coats of varnish seldom crack. 
Three coats of varnish often crack. 

Four coats of varnish always crack. 

—Master Painter. 
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Home-Made Water Heater 



or shell, through the center of which passes 
smaller pipe for steam, the water being 
around this smaller pipe; heads or bushings 



Shop Notes for 1905 contains 200 pages; 
385 illustrations. Price, 60 cents. Write for 
a copy to-day. Digitized by GoOgk 







DRAWING FIVE-POINTED STARS 
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STRAIGHTENING WIRE IN THE 
LATHE 



One of the easiest methods of making a 
tive-pointed star by the use of the steel 
square is to describe a circle of a given 
diameter, then divide up the circumference 
by indicating chords equal to seven-twelfths 
of the diameter. The five points where the 
chords intersect the circumference will be 
the points of the star, says the Metal 
Worker. 



f»k i. fi s . t . 

Another good way is to divide 360 by the 
number of points the star is to have, which 
will give the distance between points in de- 
grees. Then get the angle on the bevel 
square with the protractor, and using any 
diameter as the base line, the points may 
soon be obtained. This operation is illus- 
trated in Fig. 1, while Fig. 2 shows the star 
with points joined. 



HOME-MADE LEVEL 



A home-made level which suffices for all 
ordinary purposes is shown in the dia- 
gram. The level is made of a IV 2 in. x 3 in. 
x 36 in. piece of wood, two plastering laths, 




Home-Made Level 

2 ft. long, a string and a plumb bob. The 
Frustration explains the construction. The 
lathes may be nailed to the bottom piece 
with shingle nails.— Contributed by Jas. 
Mortop, Jr„ Duqn, Tenn, 



Short lengths of thick wire are very hard 
to straighten with the mallet, but the work 
can be done in the lathe, quickly and easily, 
says the Model Engineer, London. 

Grip the wire in the chuck, and roughly 
straighten it with the hand, so that it clears 
the bed. Now get two pieces of hardwood 
about 1 ft. by 2 in. by V 2 in., and bore a hole 
in each about 2 In. from one end to^flt the 
wire. Slip them on the wire close up to 
chuck, and start the lathe. Grip the pieces 
of wood in the position shown in the sketch, 
keeping the ends farthest aw’ay pressed close 
together and twisting the pieces of wood 
in opposite directions. Move slowly along 
the wire, keeping in the same position. If 
necessary, repeat the operation. New holes 




Straightening Wire 



can be bored in the wood at a short dis- 
tance from the old ones when these become 
too large. 



WATERPROOF ELECTRIC LIGHT 
SOCKETS 



Electric lights so located that they are ex- 
posed to water may be made waterproof by 
the following described means: 

Before putting the lamp into the socket 
fill the receptacle with a lump of soft putty, 
then screw the lamp in. This will force the 
putty into every crevice and make it abso- 
lutely tight. Unscrew the lamp again, clean 
the putty from the threads so that it will 
not stick there as it hardens, then screw up 
again. A correspondent of Power says this 
works exceedingly 
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BABBITTING LADLE MADE OP PIPE HOME-MADE POST AUGER 



Into a 1%-ln. pipe cap screw a 1 % x 1*4 
in. nipple, threaded on one end only. On the 
inside of the nipple file a mouth or lip (A) 
for pouring a small stream. Make a handle 
of 1%-in. or %-in. pipe of whatever length is 




most convenient for your use. Screw the 
handle into the nipple about % in. to brace 
it and plug it at that end with a pipe plug, 
~r an old bolt threaded in. On the other 
end of the handle screw a tee, making it 
convenient to hold. Have all the threads 
neat and tight, so the ladle will not be un- 
sightly.— Contributed by Apprentice. 



TO CUT THIN 5TEEL WITHOUT 
TEMPERING 



A simple method of cutting a thin piece 
of steel as from a saw blade, without draw- 
ing the temper, is shown in the illustration. 




Cutting Thin Steel 



A correspondent of the Blacksmith and 
Wheelwright recommends this method. 



CLEANING SMOKED CEILINGS 



A smoke-blackened ceiling may be cleaned 
ting with a mixture of starch and 
water, allowing this to dry. and then brush- 
ing off lightly with a soft brush. 



Any circular disk that is wide enough and 
not too thick— as, for instance, the broken 
blade of a disk harrow or a circular saw 
blade— may be used for the auger blade. 
Center punch the plate, mark the size re- 
quired with a compass and cut in circular 
shape. 

At the center of the disk punch or drill 
a %-in. hole, then split the disk from the 
center to the outer edge and cut out a small 
strip as at X in the sketch, so as to leave a 
better opening, says the American Black- 
smith. Sharpen both sides of this split and 
turn one down and the other slightly up- 
ward. Forge a piece like B and rivet it on 
the blade as at A. Forge a lip, C, from a 




Home-Made Post Anger 



piece of spring steel and rivet it to the blade 
on the edge opposite the split part. This lip 
is intended to cut the soil on the outside, 
while at the split the cutting is directly 
down into the soil. The whole blade should 
be concaved on the outside edges— turned 
upwards. 

Make the stem D, of %-in. round iron, 4 
ft. in length, with an eye for a cross handle 
and with its point extending 6 in. below the 
blade and twisted like a twist drill. Cut a 
thread on the stem and screw into plate B. 

This auger is particularly useful in bor- 
ing holes in stiff clay soil. It makes a clean 
hole and can be used without water. The 
boring can be fast or slow, according to the 
downward bend given the cutting lip of the 
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CHEMICAL FORMULA TABLE FOR 
PAINTERS 



THAWING FROZEN GROUND WITH 
LIME 



The painter who has some knowledge of 
chemistry will find it greatly to his advan- 
tage in the preparation of his colors. For 
those who cannot take such a course the 
following table compiled by the Master 
Painter will be found useful and worth 
memorizing. 



Lime may be successfully used in thaw- 
ing frozen ground where excavating must 
be done to gain access to frozen pipes. Ap- 
ply one barrel over night, covering well, for 
thawing out frost 1 ft. deep, in a trench. 
2 ft. wide and 8 ft long. Hot water may 
be used with the lime to good advantage. 



Common N&mo 

Barytes, Blanc Fixe, 

Gypsum, Terra Alba, Plaster of Paris, 
De-Hydrated Plaster of Paris, 

Whiting, Lime Carbonate, Lime, Paris 
White, Spanish White, English White, 
Marble Dust, 

Sublimed Lead, “White Lead,” 

White Lead, Corroded Lead, 

Silex, Silyer White, Infusorial Earth, Wood 
Filler, Ground Quartz, 

Zinc White, Zinc Oxide, 

China Clay, Clay, 

Litharge, Lead Oxide, Massicot, 

Red Lead, Orange Red, 

Chinese Vermilion and Mercury Vermilion, 
Venetian Red, Indian Reds, Mineral Brown, 
Etc. 

Chrome Yellows, M and L, 

Chrome Yellow, O, 

Lamp and Gas Black, 

Ivory, Bone, and Drop Black, 

' Graphite, ' 



Chemical Name* 

Sulphate of Barium, 
Sulphate of Calcium, 
Sulphate of Calcium, 



Carbonate of Calcium, 
Sulphate of Lead, 

Basic Carbonate of Lead, 

Silica, 

Oxide of Zinc, 

Hydrated Silicate of Alumina, 
Lead Monoxide, 

Lead Oxide, 

Sulphide of Mercury, 

Oxide of Iron, 

Chromate Of Lead, 

Chromate of Lead, 

Carbon, 

Carbon, etc.. 

Graphite, 



Formal* 

BaSo 4 

CaS0 4 2H,0 

CaS0 4 2H,0 



CaCo s 

PbSO. 

aPbCOjPbHjO 

SiO, 

ZnO 

2Si0,Ai,02H,0 
PbO . 

Pb,04 

HgS 

Fe ’°» A 

PbCrU 4 + PbSO* 

PbCr0 4 

C 

c 

c 



AUTOMATIC CUT-OFF FOR ELECTRIC LIGHTS 



Fasten an alarm clock on a shelf, and 
about 10 in. away place a switch. Make a 
trigger as shown in the sketch and mount 
it on an axle, so it will move backward and 
forward. At a point on the wall above this 
arrangement, fasten a spiral spring at such 
a height that when the switch Is closed and 
then let go, It will stretch the spring. Fasten 
the spring to the switch with a screw eye. 



Attach a stout cord to the alarm key of 
the clock and run the cord to the trigger. 
Put a hook on the string, so that it may be 
hooked to- the trigger, showing that the 
alarm is wound up. Wind and set the 
alarm; pull the switch down and put the 
handle in the trigger, then fasten the string 
on the trigger. 

When the alarm goes off, the key will 
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wind up the string, thus pulling the trigger 
out and releasing the switch handle, which 
is pulled up by the spring and so cuts out 
the lights. This device is convenient for 
store keepers who wish to keep lights burn- 
ing in show windows until a late hour.— 
Contributed by W. J. Slattery, Emsworth, 
Pennsylvania. 



TO MAKE A STEAM GAUGE ALARM 



A steam gauge alarm that will sound 
whenever the steam pressure falls to a pre- 
determined point is described by a corre- 
spondent of the National Engineer. 

Connect up an ordinary annunciator bell 
with the gauge, running one wire to the 
post of the pointer and the other to a piece 
of copper fastened to the face of the dial, 
but insulated from it. The wire to the 
gauge pointer will make contact with the 
piece of copper on the dial face whenever 
the steam pressure drops to the predeter- 
mined point, thus closing the circuit and 
ringing the befl. The alarm may be thrown 
out of service at any time by a switch placed 
In the circuit 



HOW TO PAINT IRON, ZINC AND 
GALVANIZED IRON 



The best time for painting new iron is at 
the foundry as soon after casting, or being 
wrought or rolled, as possible, says the Mas- 
ter Painter. Paint it when a dry wind or 
warm sun will act upon it; do not paint it 
in the early morning or damp evening. First 
see that the iron is thoroughly dry and free 
from rust, and then coat with red lead and 
linseed oil, a thin coat, just enough to pene- 
trate the pores of the iron. The first coat 
must dry hard. Follow up with three other 
coats containing red or white lead in as 
great proportion as possible. 

To paint old iron, burn off all rust and 
scale, "brush with turpentine or paraffin and 
proceed precisely as with new iron. 

For zinc, the first coat should consist of 
white lead, red lead and turpentine, tem- 
pered with varnish. Wash new rolled sheet 
zinc with a solution of a tablespoonful of 
hydrochloric or nitric acid to a gallon of wa- 
ter, or scratch the surface with No. 2 glass- 
paper before painting. 

Treat galvanized iron the same as zinc, 
but do not use the acid preparation, nor 
scratch. Very smooth, bright tin plate must 
be first dulled or scratched and the first 
coat should be oilless. 



PUTTING A NEW BASE UNDER A 
BOILER 



In substituting a new base under a boiler 
for a broken one, a correspondent of the 
Metal Worker tells how the job can be done 
quickly and without disturbing any of the 
connections. 

Saw out two hardwood wedges and drive 
them under the two return pipes In posi- 
tion as shown at A in the sketch. These 
should be of proper height to lift the boiler 
off the base just far enough to allow the 
broken base and grates to be slipped out and 
the new base slipped in. Brace the boiler 
from the walls to keep it from slipping 




Putting a New Base Under a Boiler 

sideways, and before removing the old base 
score a deep mark with a cold chisel on the 
brick foundation, so that the new one may 
be put In on exactly the same spot. 



HOW TO MAKE CELLULOID IN- 
COMBUSTIBLE 



Make an ether-alcohol solution of cellu- 
loid and an ether-alcohol solution of ferric 
perchloride, then mix the two solutions. This 
will give a clear, syruplike liquid, yellow iDv 
color and yielding no precipitates. Pour it 
into a suitable vessel and leave for spon- 
taneous evaporation. A shell-colored sub- 
stance will be produced, which after wash- 
ing and drying, gives the result desired, says 
the Model Engineer, London. 

Celluloid so treated will be pliant, trans- 
parent, uninflammable and incombustible. 
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SLED FOR MOVING LAWN 
SPRINKLER 

In watering a lawn in the old-fashioned 
way one has to do much walking in moving 
the sprinkler from place to place, shutting 
off the water and turning it on again, and 
Is certain to get his feet wet in the opera- 




Sled for Moving Lawn Sprinkler 



•ion. To avoid all this trouble, make a little 
sled of 1x4 in. pine, 24 in. long, with %-ln. 
t>oard nailed across the runners, which 
should be about 20 In. apart. 

Then fasten the sprinkler on the sled, well 
toward the front, attach about 8 ft. of rope 
to the sled to draw It by, and arrange the 
hose so it will run out back of the sled 
to prevent its tipping over. The sprinkler 
can then be moved to any point on the lawn 
without one’s running back and forth 
through the wet grass to turn the water on 
and off. — Contributed by J. S. Wallace, San 
Jose, Cal. 

Rack for kitchen utensil 

COVERS 

Tin covers for stew pans and kettles are 
a nuisance when not in use, as they are 
apt to slip off the shelf, if piled upon it, 
and are sure to get out of order so that 
one must search for one of the right size. 
To make a convenient rack for these covers 
get some strips of Vir-in. boards, half of them 
1 in. wide and the other half 3 
In. wide and all as long as the shelf is 
wide. Have as many of each width strips 
as you have covers, or more. Fasten these 
strips with shingle nails to the bottom of a 
shelf that is about 5 ft from the floor as 




Rack for Kettle Covers 

shown in the sketch. The strips should be 
fastened at various distances apart in order 
to accommodate the several sizes of covers. 
Place the covers with knobs or handles 
downward— Contributed by J. S. Wallace, 
San Jose, Cal. 



EASY METHOD OF BURNING 50 
BUSHELS OF CHARCOAL 

In our February number instructions for 
burning 100 bushels of charcoal were given; 
the accompanying directions are for a 
smaller quantity— say, forty or fifty bushels. 

Pick out a spot where rocks are not too 
plentiful and where perpendicular walls of 
ground will not crumble too easily and dig 
a hole 6 ft. long, 4 ft wide and 6 ft. deep. 
Cut into lengths of about 4 ft. 7 in. enough 
of sound dry wood to fill the hole. Pile 
the wood alongside the hole where it will 
be within easy reach. Get an armful of dry 
kindling, split lengthwise, and a couple of 
armfuls of green evergreen brush or green 
hay (wet gunny sacks will do as well). 

Put the kindling at the bottom of the 
hole and set it on fire; next pile in the wood 
on top of it, packing it close together. For 
the first 2 ft. work rapidly. Proceed with 
the filling until the hole is full and round 
it up a little, making it highest in the cen- 
ter. Then lay on the covering materia] — 
green grass, wet sacks or whatever it may 
be. Spread this material along the center, 
leaving a 6-in. space at the edges of the pit 
uncovered, then throw dirt on the covered 
portion. The 6-in. space left is for ven- 
tilation and escape of smoke. 

The pit will not require much tending. 
When the flames break through, close it a 
little at that place, but not more than is 
necessary. By starting the burning at six 
o’clock in the morning, the material will be 
burned to coal by nine o’clock in the even- 
ing-fifteen hours. Along in the afternoon 
the fire will be getting pretty well to the 
top. Tramp on the pit, and If any holes in 
it can be felt, remove the covering at those 
places and trample in some short pieces of 
wood about a foot long until the hole is 
filled up even with the top, then replace the 
covering. Toward the last it must be 
watched closely, as the flames are apt to 
break out. 

If for fifteen hours a thick cloud of smoke 
has rolled above the pit, at the end of that 
period it should be burned to coal. Put 
damp covering over the 6-in. marginal space, 
pile on dirt to a depth of 8 or 10 in., wet 
it and trample down till solid. In the 
morning wet the dirt again, thoroughly. In 
two days the coal may be dug out 

Choose a still day without wind for burn- 
ing; foggy or rainy weather will not affect 
the burning.— Contributed by John H. Evans- 
Dewey, Montana. Digitized by GoOgk , 




HOW TO MAKE A PNEUMATIC 
PAINT MIXER 



249 



ACID-PROOF INK FOR ZINC 






A pneumatic paint mixer may be made of 
Mr in. iron pipe, with an air hose coupling 
attached to the upper end and the lower 
portion of the pipe bent into a circle slightly 



An acid-proof ink which may be used 
with a drawing pen on zinc, says the Drafts- 
man, consists of 1 dram verdigris, 1 dram 
sal-ammoniac powder and % dram lamp- 
black mixed with 10 drams of water. 
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Mixes Paint Pneumatically 



smaller in diameter than the inside of the 
bottom of the barrel. In the circular por- 
tion, drill a number of &-in. holes spaced 
2-in. centers. Air escaping through these 
holes, agitates the paint in the barrel and 
mixes it thoroughly. The end of the pipe in 
the circular portion may be merely plugged 
up, but is apt to clog in the section, in- 
dicated at A, because the force of the air 
expends itself before this point is reached. 
Probably a better way would be to connect 
B to the ring by a T, as shown at C, so that 
the air will circulate from both jiirections, 
says the Canadian Machine Shop. 

The mixer may be connected to an old 
air hose and this, in turn, connected to the 
main line with an air hose coupling. 

Contributions to our Shop Notes depart- 
ment are invited. Brief, clear descriptions 
and rough sketches are acceptable. 



Life subscription to Popular Mechanics, 
$10; five years, $3. 



MENDING PORCELAIN AND GRAN* 
ITE WARE 



Porcelain and granite ware, which cannot 
be soldered, may be mended satisfactorily 
in the following way: 

Mix together litharge and glycerine to 
about the consistency of putty and then 
apply to part to be mended. Apply it at each 
side of the hole and press it through, then 
finish off smooth and let dry. When dry 
it will be as hard as the porcelain and will 
withstand any heat that porcelain will.— 
Contributed by W. C. Telford, Santa Bar- 
bara, Cal. 



SIMPLE TAP WRENCH 



A simple tap wrench is made of A*in. 
steel rod in two parts each 4 in. long. One 
end of each part is treated as shown in Fig. 
1. Fig. 2 shows the two parts Joined to form 
the wrench.— Contributed by M. Frank Jor 
dan, 45 Jackson PI., Chicago. 
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HOME-MADE BLUEPRINT FRAME 



The frame itself is made of pine wood, 
bound on the corners with iron corner bands. 
The sides should be at least l\i in, thick by 
3 in. wide, and the front piece which is 
planted on the edges of the sides, should be 
1% in. by 1*4 in. and screwed on very se- 
curely; they must lap over about % in. on 
the inside of the frame to make a rest for 
the glass. The back should be made in 
three pieces, held together by hinges, and 
should be % in. to % in. in thickness, accord- 
ing to the size of the frame. 

In the building of this frame, the most 
time should be given to the spring levers, 
which must be accurate and have close con- 
tact. The levers are hinged to the side and 
are pressed down on the back, forcing the 



back of the frame tightly against the glas* 
by the three brass springs and being held 
in place when down by three cupboard door 
snap locks. The three levers should be held 
together and in line by the iron or wood 
brace across their backs, this brace is very 
essential and should be securely attached. 
A thick piece of felt should always be laid 
on top of the paper so that the back may 
bear evenly on the print and make close con- 
tact betw'een the blueprint paper and the 
tracings, which fact is absolutely neces- 
sary. The iron frame as shown, is ordinary 
black iron pipe, %. in to % in., according to 
size of frame, and the stand, which is fas- 
tened to the window trim, is heavier weight, 
1% in. to 1 % in. The collar must fit snugly 
around the nipple, apd a drop of oil once 
in a while is necessary. After the iron frame 
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Home-Made Blueprint Frame 
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Is built, it is a good plan to set-screw the 
connection between the frame and arm, as 
this joint would have a tendency to drop 
down on the treads. The frame can then be 
revolved on the arm treads, to put in the 
drawings and then turned glass side up and 
swung out the window to print. I have 
made and set up one of these frames in our 
drafting room, and it has given universal 
satisfaction.— Contributed by Prentice P. 
Avery, 39 Woodside Av., Ridgewood, N. J. 



PRESS STOPPING DEVICE 



The accompanying illustration shows an 
arrangement installed by W. Schafer of San 
Francisco, Cal., on a press used for baling 
dry goods, to stop the press in case of a 
careless packer letting it run up too far. 
As the movable platform rises, weight B, 
which is a little heavier than weight A on 
the other side, is pushed up and so lowers 
weight A (securely fastened to the cord so 
that it cannot move along it) and the lower- 
ing of weight A throws the circuit breaker, 
C. In case the man making a bale should 
neglect to stop the press when his bale is 
made, the circuit breaker will throw in the 
usual manner, so that it is not necessary to 
bave any arrangement for stopping on the 
descent. The pulleys must be good ones and 
so arranged that ’the cord, when loose, will 
not work out of the groove. Mr. Schafer 
has used this device for about three years 
and states that it has never given trouble 
of any kind. This stop could be adapted 
to other purposes, for stopping elevators, for 
instance. 



HOW TO MAKE AN S-WRENCH 



From the scrap heap select a piece of good 
cast steel, ^xl in. by 3 in. long (Fig. 1). 
Draw down the center and round the ends. 
At SS (Fig. 2) fuller to % in. thick, and 
leave the middle a little thicker. Make holes 




in the ends as shown by the dotted lines, 
Fig. 2, using a square punch. Put a flatter 
on and smooth up side nicely. 

Cut out AA on both sides with a sharp 
thin chisel, which will spread the jaws. 
Round up again and shape like Fig. 3 to suit 
■your taste. Heat to a cherry red and lay 
in some unslaked lime which will soften. 
Let it cool and then dress. Make one end 
for, say, %, and the other for tfe, or any 




size you want. Now heat to a very low red. 
Lay it between two green pine boards or 
drop in linseed oil, says a correspondent of 
the Blacksmith and Wheelwright, and you 
will get a good color and a good temper. 
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MAKING A SPRING HEAD BORING ON THE TURRET LATHE 



There are many smiths who do not know 
how to put a head on the upper main leaf 
of an ordinary elliptic spring, says a corre- 
spondent of the American Blacksmith. The 
following is an excellent method: 




Making a Spring Head 



Cut off steel the length wanted, less % in. 
for each end. The instructions are for only 
one end, but apply to both. Take 3 in. of 
%-in. square Norway iron. Split through 
from one side as at A, and have the split the 
width of the steel to be used. Now fuller 
as at B, insert steel a;« at C and weld. Then 
trim as shown by thi dotted lines at D. The 
ears can be bent !: the vise, without danger 
of injury from cud, shut and should be bent 
as at E. Now dress up thread In the tool 
F, after fulle-ing between the ears. Fuller- 
ing will bring the ears parallel and after 
dressing them, the holes are drilled. 

Mechanics for Young America, an illus- 
trated book for boys. Price, 25 cents. 



Boring to Sizo vs. Boring Undersize and Re-rean* 
Ing by Hand 

At one time I worked in a large manu- 
facturing concern where all gears, sprock- 
ets, pulleys, collars, etc., were bored in the 
turret lathe by a system that, I admit, was 
new to me. I had worked in different shops, 
had seen many turret lathe fixtures and sys- 
tems, but never before had I heard of bor- 
ing articles undersize and reaming them to 
size by hand with an expansion reamer. 
The system I refer to could be bettered, in 
my estimation, by the suggestions offered 
below. Their boring was done by first run- 
ning a drill, slightly smaller than the ream- 
er, through, then reaming. 

By use of a little oil and a new reamer 
a good fit could be secured, but it would 
not be advisable to keep buying new ream- 
ers; consequently when the reamer be- 
comes slightly worn (which will happen in 
a very short time by continuous use) the 
bore will be small. If reamed dry, the bore 
will be too large, even with a worn reamer. 
The firm in question used oil on the reamer, 
which made the hole as small as possible, 
with the result that every piece had to be 
reamed by hand with an expansion reamer 
to obtain a good fit. In a large plant this 
labor of re-reaming will amount to a large 
sum in the course of a year. 

I have often wondered why a system as 
explained below would not be satisfactory 
to others. I have rigged up turret lathes in 
this way, and it gave satisfaction in every 
respect. Furthermore work can be done 
more quickly, besides, no reamer is used. 
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Referring to the diagrams, Fig. 1 shows 
a view of the boring bar in position for bor- 
ing. Fig. 2 Is a sectional view of bar, bash- 
ing for same and lathe spindle. Fig. 3 
shows the cutter in the bar and the method 
of holding it In Fig. 1 and Fig. 2, A is 
the boring bar turned on end B, so as to 
pass through the core and enter the bush- 
ing C in the lathe spindle, which steadies 
the end of the boring bar. D is turned to 
fit in spindle with shoulder at E for bear- 
ing against the end of the spindle and is 
bored out at F, to receive different sized 
bushings, which are fastened in by a feather 
key and can readily be changed. The bush- 
ings could be placed directly in the spindle 
without the use of D, but D is used to keep 
the bore of the spindle from wearing, by 
frequent changing of bushings, etc. 

The bar is fitted with cutters the same 
as a facing tool, but these are not held by 
a key, as they have to be centered exactly, 
because both sides cut and with a key too 



HOW TO BURN SAWDUST 



A furnace and boiler setting like the one 
shown in the diagram is an excellent ar- 
rangement for burning sawdust, says a cor- 
respondent of Power. • 

The boiler setting Itself is like that usu- 
ally used In a horizontal boiler, but the 
grates are in ah oven or projection built in 
front of the boiler instead of being under 
it The oven Is about 10 ft long 
and should be full width of the boiler, or if 
convenient, 2 ft. wider than the boiler is 
preferable. Tl^e grates should have ^i-in. 
openings. 

The sawdust, brought by a mechanical 
carrier of some kind is dropped through two 
chutes on to the grates and lies in two 
cone-shaped piles that cover the entire grate 
surface. 

The fire should be started with shavings 
or other dry material and will burn princi- 
pally around the edges where the draft will 
force Itself up through the fuel. When well 




much time is lost in setting. The cutters 
are fastened as shown at A, Fig. 3. The cut- 
ter Is countersuuk to receive cone head set 
screw and it is turned to size while so 
fastened. It is obvious that when replaced, 
it will always be central and different 
sized cutters can be used by turning them 
to size in the same bar they are to be used 
in. 

With the end of the bar supported in the 
bushing, all material can be removed in one 
cut and as the cutter Is turned to size, and 
being straight from cutting edge, no reamer 
is necessary. One cutter can be ground an 
hundred times without changing the size of 
the bore. 

While this method is very old to some, St 
will nfr doubt help someone who is still 
toiling away with a monkey wrench and 
an expansion reamer.— Contributed by Nor- 
man Baker, Hoopeston, 111, 



ignited the surface of the cones will be cov- 
ered with flames*and the sawdust will burn 
furiously. 

The supply of sawdust may be regulated 
by slides in the chutes. It is not necessary 
to use a firebar, simply fill up with the fuel 
and let it burn. To bank the fire at night 
fill the furnace well up to the top with the 
sawdust and level it off, close all doors and 
the damper and let it alone. 



A threshing outfit equipped with a sys- 
tem of electric lights enables an Ohio 
thresherman to work till 10 p. m. during 
the busy season. The engine supplies the 
power for the dynamo and the lamps are 
attached to the separator. 



If you want any machine or device and 
do not know where to get it, write us. In- 
formation free. ^ooQle 
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ANOTHER SAFE RAIL GRIP 



The Illustration shows a rail grab made by 
F. A. Crans of 207 Williams St., Waverly, N. 
Y., and used by Mr. Foley, wrecking fore- 
man of the Lehigh Valley R. R. tool train 
located at Sayre, Pa. 
Mr. Foley says of this 
grip: 

“We are using the rail 
grab or grip in our 
wrecking equipment and 
it is a first-class grip, as 
it can be used in any 
place, and will fit any 
rail from 58 lbs. to 90 
lbs. We have two of 
these grips and we 
use them very often 
for a stop to put ahead 
of our steam crane on 
the rail at the end of 
the track to keep 
the crane from moving 
when we have a hard 
Rail Grip end pull/' 

Anyone wishing details of construction of 
this grip may secure them by writing Mr. 
Crans. 



REPAIRING A CRACKED WATER 
JACKET 



A cracked water jacket in a gas engine is 
a common trouble. Often cylinders and cyl- 
inder heads that could easily have been re- 
paired are consigned to the scrap pile on this 
account. 

In repairing, when the crack is rather 
open, it is best to use a piece of sheet cop- 
jjcr for the patch, as it can be hammered 
into almost any shape easily. The edges 
should be caulked to make them watertight, 
though sheet asbestos may be used as pack- 
ing. The patch is best fastened on with 
small screws along the edges and not over 
an inch apart. 

Small cracks may be repaired by forcing 
in solder with a blowpipe, or by driving a 
sharp-cornered cold chisel along the crack, 
making it wider and deeper near the out- 
side, then pounding in a piece of lead wire 
or a narrow strip of lead and the job is 
done.— Contributed by Royal Wolfe, 915 S. 
Broadway, Lancaster, O. 



We are always glad to receive contribu- 
tions to this department from our readers. 
Make your story concise but plain. 



SOME ELECTRIC PLANT TROUBLES 
AND WHAT CURED THEM 



In an extremely interesting series of arti- 
cles on “Experience on the Road,” II. L. 
Stephenson, an electrical expert, tells in the 
Electric Journal some of the things he saw, 
from which the following are selected: 

A RUNAWAY ENGINE. 

A recent case of trouble with an engine 
will serve to Illustrate the point This par- 
ticular engine was a small, high speed, pis- 
ton-valve type, direct connected to a 75 
kw. lighting machine to be driven at 270 r. 
p. m. When this outfit was started and the 
engine given full steam pressure, the first 
speed would probably be 276, and as quickly 
as another could be taken, 281, then 287, 
293, 297, 301, 310, continuing to creep up 
slowly. With any load from ten kw. up, 
the speed regulation was very good, but 
whenever the load was thrown off, the speed 
would begin to creep. We ran it throttled 
until all of its parts had reached an even 
temperature, but with no better results. 
The engine-man then took out the valve to 
look for steam leaks but it seemed to be in 
good condition and a trial showed that we 
had not improved it. An improvised device 
showed that the governor did its work so 
that it looked reasonable to believe, despite 
our indicator cards, that there must be some 
error in the valve setting. This was checked 
over, and the piston was taken out and ex- 
amined. We took cards until there was no 
more paper to fit the Indicator. And so it 
went for three or four days, until we got 
hold of the theoretical curve such as engine 
builders send out as a sort of an advertise- 
ment. 

In comparing the card with one of our 
no-load curves the trouble was as apparent 
as though it had been printed in words 
across the paper. The valve leaked steam. 
Taking the valve out for the second time, 
we peined the Inside of the rings to spread 
them out thereby increasing their pressure 
against the walls of the steam chest. We 
had solved the problem, for engines are not 
made that run better than this one now 
does. 

A TRANSFORMER FIRE. 

A telegraphic request, “Trouble with new 
transformer, send man at once,” took the 
writer off once on an eighteen-hour trip. 
The customer bad installed this unit and on 
putting it into service it gave entire satisfac- 
tion, but in two or three hours some one no- 
ticed smoke pouring from the transformer 
Digitized by VjOvJ V lL 
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house in such volumes that it was thought 
the whole building was on fire. An inves- 
tigation showed that it was only the new 
transformer and a careful examination re- 
vealed nothing further than that the smoke 
came from the grease and dirt burning on 
two of its low tension terminals, which from 
all appearances had reached a temperature 
far above 100 degrees centigrade. The at- 
tendants were at a loss to account for this 
as these terminals were joined together by 
a short copper strap and were therefore nec- 
essarily at the same voltage and, of course, 
there could be no heating on account of a 
slight leakage of current jumping from one 
to the other. This transformer was of that 
type designed to give either 110 or 220 volts 
on the low tension side, and as it was 
operated on f the latter voltage, this copper 
strap put the two windings in series. The 
reader can imagine the chagrin of the at- 
tendants when the trouble was remedied by 
sand papering this strap and the terminals 
and screwing up the bolts tight enough to 
make a good contact for carrying the cur- 
rent As this transformer was run with a 
load very close to its rated capacity, we 
afterwards took the precaution to insert an 
additional jumper. 

A TIME-HONORED TROUBLE. 

A paper of this kind would not be com- 
plete without mentioning some experience 
with the series fields of compound machines. 
Tell a roadman that a motor’s speed is not 
right or .that a generator will not hold up 
its voltage and the first thing that comes 
to his mind is the series field. This seems 
a simple thing, but any one with road ex- 
perience can cite a number of cases where 
trouble was due to wrong connections on 
this part of the machine. It is not at all 
uncommon to find machines that have been 
run so long at an excessive speed to keep 
up the voltage at full-load, that the proper 
pulleys have been lost and when the tiouble 
is discovered it takes a month or two before 
the change can be made and the generator 
belted properly. 

Alternating-current apparatus is not alto- 
gether free from this same trouble. A good 
example comes to mind in the case of a 
composite wound generator which had been 
in service for two years, but only at the 
end of that time did it begin to receive any- 
where near Its rated load. A complaint was 
made that this machine would not hold up 
its voltage with the separately excited Held 
having a drop of 110 volts direct current. 
As the reported full-load voltage was not 
excessively low we concluded that a bad 



power-factor was responsible for some of 
it and with that end in view an elaborate 
test was arranged to be taken in the pres- 
ence of the officials of v the power company. 
The engineer w-ho went to the plant discov- 
ered that in all probability during the two 
years they had been running, the self-ex- 
cited coils had been bucking against the 
separately excited winding and reversing 
this— well, the truth is, we do not care to 
hurt the feelings of any one by commenting 
on things of this sort. Reversing this cured 
the trouble. 



HOW TO MAKE AND U5E A CY- 
LINDRICAL SQUARE 



In sawing off square a piece of metal tube 
or rod in the vice a round-square is needed, 
and the box square can be converted into 
one in the following way: 

A thin flexible steel blade and a small 
cheese-headed screw will be required. Re- 
ferring to the left-hand sketch, the blade A 
must be parallel its whole length. Cut slots 
BB directly in line with each other and at 



B' 



A Cylindrical Square. 

right angles to either edge of the square. 
In the right-hand sketch at C it will be ob- 
served that this slot tapers towards the edge. 
This is to bring the blade close to the work 
being marked off, says the Model Engineer, 
London. The marking is accomplished by 
drawing the blade around the work into 
the slot in the opposite side and scribing off. 





WEIGHT OF LEAD PIPE 



The weight of lead pipe of any thick- 
ness and diameter may be determined by 
subtracting the square of the internal diam- 
eter of the pipe from the square of the ex- 
ternal diameter (both in Inches) and multi- 
plying the remainder by 3.86. The result 
will be the weight in pounds per running 

Digitized by Google 
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HOW TO BUILD A CHEAP WATER 
WHEEL 



The wheel should be made of good hard 
piue and the dimensions given are for a 
wheel 10 ft. in diameter and 4 ft wide, but 
a wheel of any size can be made in the 
same way and in proportion, says a corre- 
spondent of the Blacksmith and Wheel- 
wright 

Gain eight pieces of Joist 2 x 6 in. by 8 ft. 
long as shown at G, Fig. 1, and put them 
together in pairs (A A and B B, Fig. 2). 
Bolt the two pairs together, making eight 
spokes or arms, and forming one side of the 
wheel. Against the offset or depression of 
2 in. at the end of every second spoke on 
each side, fit a piece 2 x 6 x 42 in. long, made 




fif-i 



as shown in Fig. 4. This will make the 
spokes 4 x 6 in. Between each piece and its 
spoke, near the ends, gain in as at C, Fig. 2, 
for the standards for the buckets. F, Fig. 
3, indicates the standards for the buckets. 
They should be 2 x 4 x 16 in., tapered, and 
bolted clear through as shown. The faces 
of the spokes at this stage will all be level. 
To the outside as at E, Fig. 3, bolt a cast- 
iron plate 18 in. in diameter. This plate 
should have a hub H, of about 4 In. on the 
outside for set screws or keyway for fasten- 
ing it to the shaft, and a short hub on the 
inside to go Into the wood. Have the shaft 
about 3 in. in diameter and the buckets 
about 10 in. deep, 10 In. on the bottom and 
4 ft. long. 

The other side of the bucket Is made in 
exactly the same way and the parts then 
out together. 



CEMENT REQUIRED FOR SUR- 
FACING 



The following table gives the amount of 
cement and sand required in several in- 
stances. From this table one can readily 
estimate other areas as may be required. 

Bbis. of Bbls. of Thickness Area Covered 



Cement. 


Sand. 


of Coating. 


in Sq. Ft. 


1 


1 


1 


inch 


67 


1 


1 


% 


inch 


90 


1 


1 




inch 


134 


1 


2 


1 


inch 


104 


1 


2 


\ 


inch 


139 


1 


2 


Vt 


inch 


208 


1 


3 


1 


inch 


140 


1 


3 


% 


inch 


187 


1 


3 


& 


inch 


280 
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MAKE THE SAW FIT THE WORK 



“The right thing to do with any sawing 
machine is to use the smallest saw possible 
for the work." This is the deduction made 
by J. Crow Taylor in the Wood -Worker, af- 
ter recounting how a man running a saw 
mill, thinking that there was no use in run- 
ning a 16-in. saw for cutting a 1-in. board, 
cut down a number of thin and unsatisfac- 
tory 16-in. edger saws to 12 In. and secured 
excellent results, as well as saving power. 
By reducing the diameter of the saws, they 
were stiffened, and the volume of saw blade 
in the cut being reduced, a thinner saw 
could be run, with the same results pro- 
duced with a bigger and thicker saw, re- 
quiring more power. Large collars are rec- 
ommended for all kinds of circular sawing 
machines, also- -oogLe 
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TO KEEP SHOW WINDOWS FROM 
SWEATING 



IMPROVED EMERGENCY BOILER 
FEED 



If the .window has no partition between 
it and the store room, make one of ceiling 
boards or of glass. Glass is preferable. (See 




Fig. 1, plan view.) In a window of ordi- 
nary size make three openings 4 or 5 by 12 
in. Case these up tightly with galvanized 
iron or wood. A good w’ay, says a corre- 
spondent of the Metal Worker, is to put in 
galvanized iron, then on top of the floor on 
the inside over the whole tack a piece of %- 
In. mesh wire screen, using small staples to 




fasten it with. Fig. 2 is a sectional eleva- 
tion. If this method is followed there will 
be no further trouble from sweating. 



In regard to the emergency boiler feed 
described in our July number, A. G. Knight, 
of La Salle, 111., writes as follows: 

“I understand the emergency boiler feed 
was like the accompanying sketch. In place 
of the funnel on top of the pipe, the party 
could have run a pipe, as shown by dotted 
line and supplied with a valve; he could 
have poured the ^ivater into the tub on the 
floor. When the two valves connecting his 
apparatus to the boiler were closed the 
steam in the big pipe would condense, caus- 
ing a partial vacuum. Then on opening the 




valve to the tub the water would be forced 
up into the large pipe by atmospheric pres- 
sure.” 



HEATING IRON IN COLD WATER 



A lead-lined glass or porcelain vase or 
cupola filled with acidified water, to which 
is connected a strong positive conductor and 
a pair of tongs with insulated handles at- 
tached to a flexible negative conductor will 
constitute the forge and furnace of the fu- 
ture, declares Science and Art of Mining. 
Into the sour water the smith plunges his 
piece of iron, manipulating it with a pair 
of insulated tongs. The water is agitated 
with a boiling motion immediately, and the 
great resistance created brings the iron first 
to red, then to white heat and so quickly 
that that portion of the iron not immersed 
is but slightly warmed. 



In lacing belts the pointed ends of the 
laces may be stiffened and made easier to 
Insert by burning them. 



Is there anything you want but don’t 
know where to get it? Write Popqlu; Me- 
chanics. Information fr^e. 
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SIMPLE METHOD OF DRAWING AN 
ELLIPSE 



An ellipse is a figure that is Incorrectly 
drawn more often than any other geometri- 
cal design. A simple way of developing and 
laying out an ellipse is shown in the illus- 
tration. As all ellipses have two diameters, 
viz: major and minor, it is necessary to 

know these two points before one can be 
drawn. 




Describe a circle with the length of the 
major axes A B of the ellipse for Its diame- 
ter; then describe another circle, using the 
same center as the first circle and having 
for its diameter the length of the minor 
axes C D. 

Divide the circle in any number of equal 
parts— the more, the easier to draw and the 
more perfect the figure will be. The figure 
In the illustration is divided by twelve lines 
passing through the center. Draw lightly 
the perpendiculars, using the points of Inter- 
section on the outer circle marked “e,” then 
the horizontal lines indicated “f.” By then 
connecting the first points of intersection, 
e and f, as shown in the sketch, a perfect 
ellipse will result. 

Any ellipse may be drawn in this way 
and it eaves the trouble of making the tram- 
mel and guider that are so commonly used.— 
Contributed by Jos. E. Stanton, Los An- 
geles, Cal. 



FLEXIBLE VARNISH 



This varnish is sometimes called “balloon 
varnish.” Boil together 2 gal. linseed oil. 
6 oz. copperas, 6 oz. sugar of lead and 1 lb. 
litharge, stirring constantly. When it 
strings well, remove from fire and when 
cold, thin, if necessary, with drying oil. 



METHOD OF PROTECTING WATER 
PIPES FROM FREEZING 



To properly protect pipes is perhaps a lit- 
tle expensive, but the extra expense will 
sa ve greater expense in the long run, says 
the Rural New Yorker. 

Make a 4-in. pipe of heavy galvanized 
iron in sections like stove pipe, each section 
made to slip over the next In every second 
section run four copper wires through holes 
in the pipe on four sides and opposite to 
each other. Solder the wire on the outside 
and solder the holes up tight As each sec- 
tion is put on over the water pipe fasten the 
wires so that the water pipe Is In the mid- 
dle of the galvanized pipe. If it is not pos- 
sible to disconnect the water pipe in order 
to slip the protection pipe over it, crimp and 
fasten at the top and bottom with small 
short stove bolts, having the screw heads on 
the outside. Put the boards on as shown 
in the diagram. Be sure to always break 
the joints. Leave the pipes bare. 

In the diagram', A, is water pipe, W, 
wires for holding pipe in the center, the cir- 
cle represents the 4-in. galvanized iron pipe, 
and the rest are 1-in. boards carefully trued. 
Put two thicknesses of paper under each 




Protecting Water Pipes 



joint to act as an air-tight washer. X rep- 
resents dead air spaces and Y inner dead 
air space. 

Do not let the water run in the hope of 
preventing freezing, unless the supply is 
from a windmill. On very cold nights set 
a lamp in the l»ox to heat the air. Have the 
chimney of the lamp of tin 8 or 10 in. long, 
and fit it tightly through a hole in a piece 
of tin under the box. zeFse a %-ln. wick. 
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This plan was tried on a 60-ft. standpipe 
tinder a tank and a 32 ft pipe each 1%-in. 
diameter, and was- found to work to perfec- 
tion 



SIMPLE HIGH AND LOW WATER 
ALARM 



A high and low water alarm that is ex- 
ceedingly simple and wholly dependable is 
designed for use at the top of the boiler. The 
bell is installed and connected up as shown 




High and Low Water Alarm 

in the Illustration. Contact is provided for 
by a rod of very small diameter attached to 
a float The packing, says the Engineer's Re- 
view, is soaked in oil and ground graphite 
so there is the minimum of friction on the 
rod. 



HOW TO WIND A SINGLE CYLIN- 
DER MOTOR 



To wind a single cylinder motor, using 
three and four terminal coils, connect the 
primary wires to the end binding posts, and 
always have the secondary on top of the 
coil. The Motor Age gives a number of 
diagrams showing the arrangement for sev- 
eral numbers of terminal colls. 



Fig. 1 represents a five-terminal coil, with 
two sets of batteries and but one secondary 
terminal. A wire is shown connected to the 
circuit breaker cam, but in making the con- 
nections this wire is always grounded on 
the engine. Fig. 2 shows a six-terminal coll, 
the primary being connected as in Fig. 1, 
and the extra secondary is grounded to the 
motor. Fig. 3 is a three- terminal coil, Fig. 
4 a four-terminal coil, and Fig. 5 is another 
way to connect the coil of Fig 4 . These 
diagrams represent the usual methods of 
connecting coils with terminals from three 
to six. 



MATCHES FOR CUTTING GAGE 
GLASSES 



The easiest method of cutting gage glasses 
is with red-headed matches. Measure off 
the glass, wet the head of a match thor- 
oughly, and with it mark a circle on the in- 
side of the glass at the point where it is to 
be cut. Strike another match, hold it on 
the outside of the glass under the marked 
circle and the glass will break off with 
smooth edges at the point marked. The 
trick can be done with but one match, says 
a correspondent of Power, and is so simple 
and easy that a gage cutter is w’holly un- 
necessary. If you cannot reach far enough 
into the glass the first time, make a second 
cut. 



GRADE THE STEAM PIPE 



The steam pipe should be graded from the 
boiler towards the engine, says the Practi- 
cal Engineer, because the w r ater of con- 
densation can move in no direction save 
along with the steam. Provision for catch- 
ing or disposing of this water should be 
made at the engine. 
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SUBSTITUTE FOR AUTO STARTER 



We recently had an auto starter for a 50- 
hp. three-phase Induction motor burn out 
and were badly In need of motor, but could 
not use same on account of large starting 




Auto Starter Substitute 



current and our small generating capacity, 
writes H. H. Cloyd, of Trenton, Mo. 

The transformers for this motor were lo- 
cated close by and with the use of two D. 
P. D. T. switches I made the transformers 
take the place of the starter by cutting the 
starting voltage from 200 to 100 volts at 
transformers* terminals. With this voltage 
the motor started with very little jerk on 
our line and with about 60 per cent of its 



rated load. The enclosed rough sketch will 
show use of switches. 

One 4 -pole D. T. switch would be much 
better, as with the two D. P. D. T. switches 
both must be thrown at the same time. This 
will also apply to any two-phase motor, also 
three-phase and three transformers, pro- 
vided another switch Is added. 

Referring to sketch, when the switches 
are thrown downward the secondary coils 
of the transformers are in multiple, giv- 
ing the motor 100 volts starting cur- 
rent Throwing switches upward simply 
short circuits two middle transformers* 
leads, throwing secondary colls In series, giv- 
ing motor 200 volts, or its rated voltage. 
The upper switch terminals act simply as 
single pole switches. 

This idea, though not always practical, 
might be of some good if any one were 
caught as we were without immediate 
means of repairs. 



SIMPLE BABBITT LADLE 



When rebabbitting stern bearings, or any 
time I need a ladle, I take a piece of 2-in. 
gas pipe, 18 in. long and put an elbow on 
one end and the ladle is made. To make 
the metal run readily take a good chisel and 
dig a trench through the threads on the el- 
bow.— Contributed by E. S. Stout (marine 
engineer), San Pedro, Cal. 



HEATING SYSTEM 



The system of piping shown in the illus- 
tration used in connection with a small 
laundry or tank heater is suitable for heat- 
ing a stable, small conservatory or a chicken 
house. The system is cheap and simple to 
rig up, says Domestic Engineering. The 
illustration explains the connections and 
most of the materials can be picked up at 
home. 
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All the articles ap- 
pearing In this de- 
partment are reprint- 
ed In book lorm at 
the end of each year. 



SHOP NOTES 



Contributions to 
this department are 
Invited. If you have 
worked out a good 
Idea or know of one* 
please send It In. 



SUBSTITUTE FOR PIPE WRENCH 



The hot water front was to be removed 
from my stove, but I had no pipe wrench. 
I had a 12-in. monkey wrench, a cold chisel 



and two washers each will do nicely. This 
makes a simple and convenient substitute 
for an offset file handle.— Contributed by M. 
M. Frlckling, Southern Railway Shops, 
Columbia, S. C. 




and a flat file, however, and the sketch 
shows how the Job was done. A indicates 
the chisel, B the flat file, C the pipe and D 
shows the direction of pull. It took all the 
power I could exert on the wrench to start 
the pipes, but it did the work.— Contributed 
by W. L. Dines, Jr., 74 Mason street, Wor- 
cester, Mass. 



TO TEST TURPENTINE 



To test the purity of turpentine drop a 
small quantity on a piece of white paper and 
expose to the air. No trace will be left if 
the turpentine is pure; but if it contains oil 
or other foreign matter, the paper will be 
grreasy. 



SUBSTITUTE FOR AN OFFSET 
FILE HANDLE 



Take two files and bolt them together, one 
on top of the other with suitable small 
bolts. Two !4-hi. or %-in. bolts with nuts 




HOME-MADE STEAM WHISTLE 



This whistle may be made from whatever 
materials one may have on hand and so 
the dimensions may vary with the require- 
ments. 

Ta'ke a piece of pipe, say, % in. for the 
whistle stem and 3%-in. pipe for the bell and 
base. Put a thread on the stem long enough 
to reach through the whistle base and make 
connection. Mark the stem flush with the 
top of the whistle base and cut a thread on 




that end all the way down to the mark. In 
order to get the disk down Just flush with 
the top of the base, and leave a clearance 
of about 1/32 in. between the walls of the 
whistle base and the disk. Cut holes in 
this stem Just below the dislf for steam. 
Now screw on the bell, which should be 
tapped the same size as the stem, until it 
comes over the opening in the base. Then 
screw on a cap nut and you have a pretty 
good whistle— Contributed by L. C. Haskine, 
366 6th street, Laramie City, Wyoming. 

* Digitized by VjOOQLC 







IMPROVED HOME-MADE ANVIL 
BLOCK 



The anvil block shown In the sketch Is 
made of lV&x^-ln. iron, which is about 
ordinary wagon tire— something that most 
blacksmiths have on ham The feet are 
bolted to 2x4’s, which may be nailed or 
otherwise fastened to the floor. 

The advantage of using such a block Is 




that it is not in the way when bending a 
long piece of iron. With a w’ooden block 
one cannot make a square bend in a piece 
of iron that comes down over the block* 
unless the block is small, and especially 
one cannot make the bend over the center 
of the anvil. With the Iron block the work 
comes between the legs of the block. 

The shelves on the block can be removed 
when in the way and are handy for holding 
tools. Underneath the anvil there Is room 
for scraps of iron and tools that are used 
very often. A sledge may be used on the 
anvil without affecting the block.— Contri- 
buted by B. W. Woldridge, Hickory, Mo. 



HOW TO DEMAGNETIZE A SAW 



One of our readers asks how to demag- 
netize a saw. He laid a saw on the floor of 
an electric car and next day when filing the 
saw, found that it was so highly magnetized 
that he was obliged to brush the filings off 
constantly. 

One way is to let the saw fall a few times 
on the floor. If this does not work, try the 
following plan: Attach a string to the saw 

'ijd twist the string. Hold the saw over 



the place where It was magnetized while 
the electric car is in motion, or over any 
other dynamo. Then walk slowly away 
from the field of the dynamo or motor 
(which is sometimes a distance of six or ten 
feet), allowing the string to untwist and 
rotating the saw. 



CHEAP SHEARS FOR CUTTING TIN 



The materials required for this device are 
two old 16-in. flies, a small bolt, a block of 
wood and a couple of screws. 

Cut one of the files to the length you 
wish the knife (A in the sketch) to be and 
grind one side and one edge sharp and 
square. Drill holes in the top for fastening 
the knife to the block of wood, using the 
screws. 

Grind the top and an edge of the other file 
(B) sharp and square. Drill a hole in the 
end of the file and one in the end of the 
block and mount the file with a bolt These 




Shears for Cutting Sheet Metal 

shears are handy for cutting tin, sheet iron 
etc.— Contributed by W. J. Slattery, Etna* 
worth, Pa. 



CAPACITY OF A HOPPER 



Multiply, in inches, the length by the 
breadth and multiply this product by one- 

third the depth. Divide by 2,150.4 and the 
answer will be the number of bushels the 
hopper will bold. 

Digitized by ^ 
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TROUBLE ALARM FOR GAS 
LIGHTING SYSTEM 



In response to the request in our July 
issue for a trouble alarm plan for a gas 
lighting system a number of our readers 
have favored us with replies and diagrams. 

Figure 1 is submitted by Geo. W. Bent- 
ley, Chicago, and shows the right wiring for 
Mr. Williams’s system as it now stands. 

Figure 2 is a system of wiring recom- 
mended by W. J. Slattery, of Ems worth, Pa. 




A is the spark coil; B is a soft iron arma- 
ture suspended in front of the coil about 
% in. from the iron core of the spark coil; 
C is a regulating screw and binding post, 
such as Is used to regulate induction coils. 
In case of ground the soft iron armature 
and the soft iron core of the spark coil 
will contact, closing the circuit at D and 
ringing the alarm. Harry W. Krug sent in 
a plan essentially the same as Fig. 2, and 
says: 

‘The bell will ring for a second every time 
the gas is lighted or extinguished. If the 
same battery is used for the five lights It 
is best to use marked or tagged wires so 

that a ground can be located. ISach wire 
should also be provided with a separate 
switch. When the bell begins to ring, open 
one switch after another. Tin* one last 
opened before the bell ceases to ring is the 
grounded circuit.” 



Figure 3 is sent us by J. M. Berger, 111 
9th street, X. W. Washington, D. C. A soft 
iron armature is pivoted on one end of the 
spark coil (see A in sketch) and one wire 
of the alarm circuit is connected with It 
The other wire is connected at B. In case 
of a ground the core of the spark coil at- 
tracts the armature and closes the circuit 
at B. Mr. Berger says: 

“It is a very good plan, when you are 
going to use a large number of burners in 
a house, to run a separate wire to the bat- 
tery for the pendant circuits and also for 
the automatics. That is, make a separate 
circuit for each floor and a circuit for the 
automatics on each floor to the battery 
wherever it may be placed, then connect 
them to switches. This Will be found a very 
good arrangement and costs but a trifle 
more. When a ground occurs with a system 
arranged in this manner it is only necessary 
to open the switches in succession until the 
circuit that is in trouble is reached. This 
switch should be left open and the fault 
traced while the rest of the lighting system 
is left in full working order.” 

The installation submitted by J. H. Ed- 
dleman, Philadelphia, Pa., corrects the faults 
In Mr. Williams’ system. He says: ‘‘Mr. 

Williams has his spark going through his 
bell. If he will ground wire A with gas pipe 
and connect wire B with wire between 
sparking coils and batteries his bell will 
give an alarm whenever there is a short 
circuit or ground any place along his sys- 
tem. I use six wet batteries.” The ar- 
rangement Is shown at Fig. 4. 

In a diagram submitted by A. M. Larson, 
Minneapolis, Minn., the wiring of the light- 
ing circuits remain the same as in Mr. Wil- 
liams’ plan. At A, Fig. 5, however, an arma- 




ture lever, kept away from the end of the 
spark coil by means of a small spring of 
sufficient strength, is introduced. This lever 
is connected to one terminal of an inde- 
pendent bell circuit, the other ^term Inal is 
Digitized by VjiOOvTC 
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connected to a small metal point to the 
right of the lever. When a switch is closed, 
completing one of the lighting circuits, the 
gas is turned on and lighted, and in the 
meantime the current passing through the 
coil has made a strong magnet of the core, 
which, acting upon the lever, draws it until 
it touches the metal tip, thus completing 




the outside bell circuit As the lighting 
switch is usually operated by making two 
or three quick connections, if the system 
Is working properly, each switch, when thus 
operated, will cause the bell to make these 
same short rings. A short circuit would 
cause continuous ringing. A break in the 
line would be indicated by no action in the 
bell whatever. With this plan the electric 
door bell of the house could be used as the 
alarm, or, if desired, a cut out switch could 
be introduced and use it merely as a test, 
whenever desired. 




Figure 6 shows plan of wiring as suggest- 
ed by Geo. S. Barnet, Chicago, the principle 
being the same as in Fig. 5. Mr. Barnet 
suggests putting the bell in the basement, or 
other out-of-the-way place, as it taps every 
time the gas is lighted. 

“Providing the resistance in the sparking 
coil is greater than the resistance of the 
bell, there is no excuse for Mr. Williams* 
v system failing to work,” writes D. D. Morin. 
Chicago. “If the resistance of the coil i* 
lower than that of the bell, it can easily be 
seen that the greater part of the current 
will flow through the coll and to the ground, 
thus leaving Very little, If any, to pass 
through the bell. 

“The reason the alarm failed to work 
after a time, must have been that the bat- 
teries had become exhausted by ringing for 
some time without his knowledge. I would 
suggest that he put a two-point switch be- 
tween the coil and line that comes from 
the lighter, so as to cut out the coil entirely, 
thus giving the bell the full benefit of the 
current Of course, the switch must be 
put on the coil before he attempts to light 
the gas. Referring to Fig. 7, when the 
switch is on at A, the coil is in position to 
be used; when on at B, the alarm bell Is in 
position. If the switch plan is not con- 
venient, he might replace the bell with a 
‘drop/ so that when the lighter becomes 
grounded or short circuited, the ‘drop* will 
fall and thus close a local circuit having 
a closed circuit battery in it, so the bell can 
ring for some time without injuring itself 
or the other circuit. Referring to Fig. 8, 
switch No. 1, when on C, is used on the coil;' 
when on D, is used to throw the drop. 
Switch No. 2 is used to stop the bell from 
ringing when the drop contacts at A.” 

W. S. Hodill, East Liverpool, Ohio, repeats 
D. D. Morin’s statement in regard to re- 
sistance, and suggests merely adding an- 
other battery so that more current will pass 
by way of the bell. 

L. J. Voorhees, Sayre, Pa., says It is un- 
economical to divide the current in this 
way, and recommends putting in a switch 
as shown in Fig. 9. In this plan when 
there Is a short circuit In the line A, B or 
main circuit for lights, it magnetises the 
core of coil C, causing the steel spring D 
to come in contact with point E, causing a 
circuit through battery and bell without 
Interfering with the main circuit in any 
way. 

In Fig. 10 the connections of automatic 
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and pendant burners, also the tell-tale bell 
on a separate circuit, Is shown. The arma- 
ture, A, is pivoted to the end of the spark 
coll and held a short distance away from 
the magnet core, either by means of a 
spring or by gravity, in such position as to 
be attracted by the magnet core when the 
circuit is closed, thus closing the local cir- 
cuit. This will show a heavy ground or a 
short circuit, writes Wm. Lachman, Chi- 
cago, but a slight leakage, which is a drain 
on the life of the battery, must be found 
with the aid of a galvanometer or magpeto. 

In Fig. 11, plan submitted by Wm. T. Hall, 
Chicago, A represents a spark coil, with the 
end of one wire grounded to gas pipe, wdiile 
the other end passes to terminal of battery 
cells, and thence to switches, S. A lead of 
wire is then run to each gas jet in service, 
and the gas can be lighted by operating 
pendant. For detecting ground and short 
circuits, B is a spring with a soft iron at 
one end and fastened at the other. 0 S is 
a second spring made fast at one end. The 
terminals of two cells of batteries with a 
bell In series is connected to the springs as 
shown in the diagram. When short circuits 
or grounds occur, the iron core of the spark 
coil will become magnetized, thereby at- 
tracting B, which, in turn, will contact with 
O S. This closes the circuit and causes the 
tell-tale bell to ring. Trouble can be locat- 
ed by opening switches. 

In Fig. 12 the bell is in series with the 
lighter spark coil and batteries. The plan 
Is suggested by J. S. Gibbs, Dallas, Texas. 

Henry H. Peebles, of Cleveland, Ohio, 
sends us Fig. 13, and saj’s: “Make a relay 

on end of spark coil and connect In series 
with a bell and battery. Contact, in case of 
trouble on the line, will be at H. The spark 
coil to be connected up in the usual man- 
ner.” 

W. J. Barber, North Adams, Mass., com- 
ments on Mr. Williams' system as follows: 
“The alarm resistance wire should be of 
suitable size to operate upon the circuit in 
question. If of high resistance, or very 
long, or very fine wire, resistance wire 
should be fine also. In Fig. 15 the contact 
arrafigement is shown. A is a spring tend- 
ing to touch the contact block and B should 
be iron wire about 22 or 24 B. & S. gauge. 
(For wiring plan, see Fig. 14.) The idea is 
to let all the current that goes to lighter or 
burners traverse the spring and resistance 
wire, so that if it is on long enough to heat 
the same, it will expand and allow the 
spring to touch the contact of the bell 



circuit The time element is governed by the 
size of the wire, longer wire being glower to 
respond. The alarm can be gauged to sound 
in from 10 seconds to two minutes after 
ground or short circuit. 



SCAFFOLD BRACKET FOR A 
LADDER 



A good scaffold bracket for a ladder is 
shown in the accompanying illustration. It 
is made of lx%-in. flat iron and 1-in. round 
iron. The key-holes at A are for adjusting 




Scaffold Bracket for a Ladder 

the slant of the ladder. The bracket may 
be used on the inside of the ladder for low 
w r ork, or on the outside for high work.— 
Contributed by G. B. Hiskey, Berlin, Nevada. 



TO DRIVE FLIE5 FROM THE HOUSE 



During the fall flies are often a greater 
nuisance than at any other time of the year. 
A good way to rid the house of them is to 
saturate small cloths with oil of sassafras 
and lay them in windows and doors. The 
flies will soon leave.— Contributed by B. F. 
Lamb, Minier, 111. 



The Department of Agriculture are exper- 
imenting with the cold storage preservation 
of seeds which, if kept in a warm place, are 
subject to attack from Insects which hatch 
eggs among the seeds. 

Digitized by VjOOQlC 
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TO DETECT GROUNDS AND SHORTS 



The outfit illustrated herewith is useful 
for detecting grounds and shorts in arma- 
ture and field winding and saves the extra 
work of testing every now and then. 




Ground Detecting Device 



When there is a ground the 16 candle- 
power light is turned on. Shorts may be 
found by connecting wire B to the brass 
box as indicated by the dotted lines. If 
there is any amount of wire on the reel, the 
light will bum dimly and when a short Is 
made in the winding the lamp will burn 
brighter.— Contributed by B. R. Van Valken- 
burg, 2212 E. Lake Ave., Seattle, Wash. 

A METHOD OF CLEANING RUSTY 
PIPE 



At the annual meeting of the Pacific Coast 
Gas Association, In San Francisco, In July, 
an interesting experience on the cleaning of 
rusty pipe was described. Some plain and 
steel tubing for use in high pressure lines 
came from the factory to the point of ship- 
ment on flat cars, and in consequence was 
badly rusted before it could be gotten un- 
der cover. Cleaning machines not being 
immediately available, a part was cleaned 
by hand and efficient tools proved a serious 
problem. Coarse and fine files were not 
much of a success, because they would not 
clean out pitted spots and Irregularities in 
the surface of the pipe without removing 
valuable metal. Emery cloth and sandpaper 
did not last long enough to make a show- 
ing. Steel wire casting brushes proved 
quite efficient, coarse brushes being used to 
loosen the larger pieces of scale and rust 
and fine brushes to work into the pits and 
clean the dust off. Soft red brick, such as 
would be used only for filling, and furnace 
slag were found excellent, the fine particles 



working into the pitted spots and irregular- 
ities as they broke off. The dust left can 
best be removed by a fine wire brush, leav- 
ing the surface of the pipe clean and bright, 
ready for receiving the paint. 



HOME-MADE GASOLINE TORCH 



Procure an old tin can, pint size, with a 
screw top, for holding the gasoline. Punch 
a hole in the center of the top and insert 
a piece of y 4 in. gas pipe to within % In. 
of the bottom of the can, letting the pipe 
extend out of the can 4 or 5 in., soldering 
it in position. Screw a common cap on top 
of the pipe and drill eight or ten holes 
around the cap. Fill the pipe with wicking 
or asbestos. 



When ready to light the burner, heat the 
con on the top and hot gas will flow from 
the holes. When lighted it will burn ds 




steadily and brightly as gas light This Is 
a handy torch for use around the shop or 
outside, as it takes a very strong wind to 
blow it out.— Contributed by Thiede. 



Shop Notes for 1906 will be ready Decem- 
ber 1st. Order your copy now. Price, 60 
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HOW TO MAKE YOURSELF A DESK 



In constructing this desk care must be 
taken in particular to always have the pieces 
oT wood of exactly the right dimensions and 
cut with square angles. Further than this 
the work presents no difficulties to one of 
average ability. Oak is the most suitable 
wood for the purpose, though white wood 
makes a nice desk also, says the Engineering 
World. 

Make the side pieces 50 in. long, 12 in. 




wide and % in. thick, with curved openings 
6 In. high and 8 in. wide at the bottom. 
Send the sides to the mill to have the pieces 
cut out, sending a drawing showing what 
yon want done, also. Make the bevel at the 
top 45° or 3 in. each way. Cut the four 
cross-pieces from %-in. material 24% in. 
Jong, two of them 12 in. wide for the top 
and bottom and two 11% in. wide for the 
middle. In the top and bottom pieces cut 
%-ln. rabbets on the back inner edge for 
the backing, which should be of % in. 
matched stock. Cut grooves % in. deep in 
the side pieces to receive the cross-pieces. 
Place the top piece 5 in. from the top of 
the side pieces, the second cross-piece place 
14% in. lower, the third 12% in. lower yet 
and the bottom piece 10 inches lower than 
the third piece and 8% in. above the floor. 

Make the partitions for the pigeon holes 
of %-in. material 10 in. wide, two pieces 
being 23% in. long, two 9 in. long, two 
6% in. long and two 6 in. long. Nall the 
two end pieces to the ends of the cross- 
pieces, then nail the two vertical pieces in 
place, first nailing to them the ends of the 
two short shelves. Nail the other ends of 
the short shelves through the end pieces. 



Attach this frame to the desk by screw* 
put through from the inside. When the 
backing is on, further support the frame by 
a %-in. square strip screwed to the back- 
ing. The backing should be in 36%-in. 
lengths and may be nailed on with small 
nails. 

Make the drop-leaf from two pieces glued 
up, 24 in. long by 14% in. wide. Fit a cleat 
2 in. wide and % in. thick at each end to 
corresponding rabbets cut on the upper side. 
After fitting and gluing the cleats keep the 
shelf in clamps until the glue is dry. At- 
tach the shelf to the desk with ornamental 
T hinges of brass or black iron and put on 
side chains as shown. Fit a lock to the 
outer edge and to the inside upper corners 
of the case glue stop blocks to hold the leaf 
flush when desk is closed. 



WASHINQ WASTE 



Though waste Is cheap, in a plant where 
economy in all branches is practiced, a good 
method of cleaning It for second use will 
not be scorned. Save the waste as it is 
used, allowing it to accumulate in a recep- 
table provided for It. When sufficient is on 
hand fit up an old barrel with a heating 




Waste- Washing Apparatus 



coll, says a correspondent of the Engineer’s 
Review, fill it half full of water and, using 
sal-soda or soap, boil the waste until it is 
clean. When dry it will be as good as new. 



“A wooden floor laid over hollow tile or 
concrete with not more than %-In. space be- 
tween the wood and concrete, burns very 
slowly, and would have but little effect in 
feeding a fire.”— Kidder. 



Life subscription to Popular Mechanics, 
only $10 or sent five years for $3. Addresses 
may be changed as often as desired. 
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AN INEXPENSIVE JACK 



A Jack suitable to meet with an emergency 
may be constructed at a cost of three cents, 
as follows: 

Take an ordinary machine bolt (Fig. 1) 
any size and length that will bear the 
weight to be lifted or let down— say, % to 
% in. diameter by 4 in. to 10 in. long. 
Get a block 4x4x12 in. and bore a hole about 
% In. larger in diameter than the bolt 
through the center; also cut a mortise the 
size of the nut as at a. Fig. 2. The mortise 
is to keep the nut from turning. 

Get another block about 2x4x12 in. and on 
one side in the center fasten a plate (b. 



An ordinary bolt is only threaded an inch 
or so at the point end, therefore only a 
short lift or release can be made at a time. 
To raise or lower more than the thread will 
allow, two jacks of similar construction 
would hasten matters, using one until the 
thread is exhausted, then setting the other 
and using its limit of thread; then setting 
the first Jack again, and so on until the 
weight is adjusted as required. If only one 
jack is used it will be necessary to block 
up for each adjustment. If a long lift or 
lowering is desired and a tap and die are 
handy, it would be well to thread the bolt 
to within an inch or so of its head; this 
will give a longer movement of bolt. A 




Fig. 3) % to % in. thick and 2 to 4 in. 
square or round. If there are not holes 
drilled In the plate, fasten it to the block 
by driving in four or five nails at its edge 
and allowing the heads of the nails to hook 
over the edge of the plate. 

When blocks A and B are ready, place 
block A on the base or foundation, setting 
the bolt and nut in the hole and the mor- 
tise, the head of the bolt being up, and put 
block B with plate b on the head of the 
bolt on the underside of the w*eight. (See 
Fig. 4.) Fit a pipe wrench (d) around the 
stem of the bolt (c) and proceed to tighten 
or release as the case requires. 



jack of this description will lift a very 
heavy load; the writer has one in use that 
is made out of a machine bolt % In. in 
diameter and 3 Y 2 in. long that cost 3 cents, 
and which lifts one corner of a house. 

A Jack for general use can be made at 
small cost, as follows: Get a machine bolt 

% to 1 in. in diameter and 10 to 12 in. long. 
Have it threaded to within one or two inches 
of the head and make a countersick (e, Fig. 
7) in the head of the bolt. Make a square 
box (Fig. 5) out of %-in. strong, light timber 
and fasten a block about 2 in. thick by 4 to 
5 in. square (d. Fig. 6) at the top of the 

box. In the center of this block cut a 

Digitized by VjvJvJV LC 





270 



mortise for a nut, as at a, Fig. 2. At the bot- 
tom fasten a pasteboard 2 in. thick and 6 in. 
square. Prepare a block as at B, Fig. 3, 
fastening the plate in this case with coun- 
tersunk screws and a bolt with a sharp - 
pointed head (f, Fig. 8) in the center. This 
bolt is to set in countersink in head of bolt 
at e, Fig 6. 

A better and more substantial way is to 
make a screw with a permanent swivel 
plate, as follows: Have the bolt forged for 

the purpose. (See Figs. 9 and 10.) Have 
the square head set about an inch below 
the point end, then turn down the point end 
(g) about half its diameter for a distance 
% in. longer than the thickness of the 
swivel plate h. Plate h should be *4 to % in. 
thick and about 3 to 4 in. square with a hole 
bored in the center of the same size as pin 
g and slightly countersunk on one side to 
make swivel, taking the place of block B, 
Fig. 3, thus making a cheap and handy 
jack.— Contributed by C. N. Leonard, 1319 
Barth avenue, Indianapolis, Ind. 



HOME-MADE WHEAT HEATER FOR 
A MILL 



For the country mill where steam is not 
used a home-made wheat heater will be 
found serviceable. The American Miller de- 
scribes such an installation. 

Cut a hole in the middle of a stove pipe 




and join two half links of pipe on each side. 
Cover the ends of the short pieces with 
sheet iron, making an opening in each large 
enough to ndmit a 2-in. gas pipe. Run the 
gas pipe from the wooden spout at the 
wheat bln, through the hot air chamber so 



made to the rolls. The stove pipe, of course, 
runs from stove to chimney. Keep up a 
good fire in the stove and the wheat as it 
moves through the gas pipe will be put in 
good condition for grinding. 



CONVENIENT STENCIL HOLDER 



For applying stencil decorations a new 
stencil holder, a recent invention, will be 
found convenient. The device holds the 
stencil in working position against either a 




Stencil Holder 

side wall or a ceiling while the pattern is 
being reproduced upon the surface against 
which it rests. The holder is adjustable to 
any height within its limit and is also 
collapsible, making It convenient for trans- 
portation from one job to another. 



TO DRESS UP A HEXAQON 



Turn the work round in the lathe, caliper 
the diameter and file a flat on round equal 
to one-half the diam- 
eter. File the next side 
of the hexagon in the 
same way. and let the 
edge of this flat just 
reach the edge of the 
first flat. Proceed in 
this way until the 
eight sides are filed. If carefully done the 
work will come out exactly as shown In 
the sketch.— Contributed by F. A. Sustins, 
Stevens Point, Wis. 




Life subscriptions to Popular Mechanics, 
S10, or, sent five years for $3. 
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TO FIREPROOF PAPER 



By immersing paper (plain, printed or 
written on) in a strong solution of alum 
water and then drying it, the paper will be 
made fireproof. Some paper, however, re- 
quires several immersions and must be im- 
mersed and dried until saturated. Test by 
holding saturated paper In the flame of a 
lighted candle. Money can be fireproofed 
In this way.— Contributed by John Weldon, 
433 Columbia St., Brooklyn, N. Y. 



CONNECTING UP AN ALARM CLOCK 
TO RING AN ELECTRIC BELL 



Construct a shelf 6 in. x 4 in. of any hard- 
wood. Get a strip of thin brass 4 in. x *4 in. 
Bore a small hole % in. from each end to 
admit a small round-headed screw. Screw 
the brass strip 1% in. from the front edge 
and 1 iu. from each side of the shelf. 

When this is completed make a contact 
point out of a piece of No. 16 iron or 
copper wire about 4 in. long. Bend one end 
of this wire in the shape shown at A, Fig. 1, 
so that % in. of the end at the center of the 
coils will project at right angles to them. 
Bend the other end of the wire so that it 
can be fastened to the shelf. Fasten this 
contact point 2 in. from the brass strip and 
2 % In. from the right hand side of the base. 
The distance from the center of the coiled 
part to the base should be 3 in. B, Fig. 1, 
shows a side view of this part. 

Remove the alarm key from the clock, and 




If it has square corners cut it so it may be 
bent in the shape shown at C, Fig. 2, if it 
Is round fasten a piece of No. 16 wire, bent 
In the shape indicated at C, to it, using 
wires to hold it in place. 



Connect one wire from the electric bell to 
one of the screws in the brass strip and 
connect the other wire to the contact point. 
Set the clock on the shelf with the front 
legs resting on the brass strip and so the 
contact point is a little to the right of the 
set key. The clock may be taken down to 
wind, and in winding the alarm only one 
turn is necessary. Leave the bent part of 
the key pointing upward so that when the 
alarm goes off the key will turn downward, 
striking the contact point and closing the 
circuit, remaining so until someone comes to 
move the clock, and stop the ringing. The 
advantage of this method is that there are 
no connections to loosen w’hen the clock Is 
taken dow T n to wind.— Contributed by R. M. 
Taylor, Cincinnati, Ohio. 



HOME-MADE SCREWDRIVER AND 
NAIL PUNCH 



A good screwdriver can be made out of 
an old flat file about 8 in. long by grinding 
it smooth on both sides and on the edges 




Home-Made Screwdriver and Punch 



to the shape of a screwdriver. One of these 
screw’drivers after a year’s use is as good 
as when first made. 

A nail punch may be made of an 8-in. 
rat-tail file by taking a piece 4 in. long out 
of the middle and grinding the point half 
smooth and leaving the other half as it is.— 
Contributed by Edgar Robertson, Castleton, 
N. Y. 



LINSEED OIL AS FLUX IN TIN- 
NING ROOFS 



Tin roofs need have absolutely no pre- 
paration previous to painting, if the tin- 
smith uses linseed oil for a flux. The oil is 
not quite as rapid as rosin or acid, but it 
leaves nothing objectionable to be dealt 
with afterwards. Acid will run into the 
seams and cause corrosion, while rosin is 
extremely hard to remove, especially from 
pits and irregularities in the surface.— Con- 
tributed by James H. B'eebee, Rochester. 
N. Y. 
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RING WIRING AND DISTRIBUTION 



Circuit distribution in closely built dis- 
tricts is a problem which differs largely 
from that encountered in suburban or rural 
localities. The most improved method util- 
izes a scheme called The Block, says the 
American Telephone Journal. In the center 
of blocks consisting of the area enclosed 
within four streets, terminal boxes are in- 
stalled. From there the twisted pairs are 
run through rings fastened to fences or 




Ring Wiring. Showing Details o I Installation 



walls, and in this manner distributed to the 
subscribers’ stations. The cable leading to 
the terminal box Is brought in underground 
and the box placed in a dry cellar to which 
access can be readily secured at all times. 
The supports employed for this method of 
distribution consist of iron screw eyes or 
rings not smaller than No. 4, and of suffi- 
cient size to allow all the present and pros- 
pective lines along any route to readily pass 
through them without binding. These sup- 
ports should be covered with an Insulating 
enamel which not only adds to the resist- 
ance of the line in damp weather, but also 
prevents to a large extent any chafing of 
the insulation when the wires are pulled in. 

These rings are shown at B in the accom- 
panying illustration. In placing them, if 
in brick or stone, the hole should be drilled 
and a wooden plug driven In to give a suf- 
ficiently strong holding point for the screw 
thread. Insulated rings should never be 
driven in, as by so doing, the enamel will 
be cracked off, destroying its insulating 
quality, and also forming a rough surface 
upon the ring which will wear away the 
insulation upon the wire. For turning cor- 
ners, rings with angle irons In place of the 
screws should be employed. Where the 
line route is along fences no trouble will be 
experienced in screwing the eyes to the 
woodwork. At the final ring where the 
twisted pair leaves the run to enter a sub- 
scriber’s premises, it should be tapped off 
as shown at G. This gives additional 
strength to the circuit and prevents the 
wires slipping. 



This method of distribution is sightly and 
affords excellent protection to the circuits 
in cases of storm, by holding them close to 
the building or fence, which acts as a shield 
against the wind. 



SAND THE SECOND COAT OF 
PAINT 



If the second coat of paint is well sanded 
with flue sand, it will not need to be painted 
again in twenty-five years, writes James H. 
Beebee, of Rochester, N. Y. Use seashore 
sand, well washed and freed from all im- 
purities. 



HAND-PACKER FOR SACKING 
FLOUR 



The accompanying sketch shows a handy 
packer for sacking flour by hand. There is 
little to explain in the sketch, as anyone 
can see at a glance all that is required to 
make it. It can be put on any hand packer, 
says American Miller. 




It can be made by anyone, and all that 
is reauired is a 2x4, a rope, rope pulley and 
weights to little more than counterbalance 
and draw up the sack platform. 
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METHOD OF WINDING COILS 



In replacing some burnt-out coils in a 
controller I hit on the accompanying kink, 
writes 0. N. Tait, electrician, Mountain 
View, California: 

In a piece of %-in. iron 12 or 14 in. long 



HOW TO PRESERVE POSTS 



Wood can be made to last longer than 
iron if treated according to the following 
directions, writes Anthony Haselman, 80 
Morton street, Newark, N. J.: 

Into boiled linseed oil stir pulverized coal 




Good Coll- Winding Method 



drill two holes, one near each end. Over 
this rod slip two common bushings, such 
as are used to go through walls. Have the 
beads of the bushings away from each 
other, and use gummed paper to bold the 
ends together. Then with a piece of as- 
bestos paper take one turn around the tubes, 
bolding this in place with gummed paper 
also. Put the work in the lathe and wind 
on the wire its own width apart. Cut off 
the wire and put the other end in the other 
hole. Then take the work out of the lathe 
and place in a gas flame, turning it once, 
until the wire is red hot all over. Allow to 
cool slowly; by doing this the wire may 
finally be cut off without danger of its un- 
winding. When cold coat with shellac. Knot 
the ends of the wire and you will have a 
coll that is noncombustible and can easily 
be removed from the mandrel. 

I have a set of these colls in a controller 
on a huge rotary presi and they have given 
good service under hard usage. * 



TO FIND HOW MUCH GRAIN ANY 
BIN WILL HOLD 



until the mixture is of the consistency of 
paint. Put a coat of this over the timber, 
and there Is not a man living who will see 
it rot 



HOW TO HEAT LARGE BODIES OF 
WATER 



Large volumes of water, such as con- 
tained in swimming tanks, etc., can be rap- 
idly heated by means of the arrangement 
shown in the illustration. It consists of an 
ejector having space for steam around a 




Heating Large Bodies of Water 



For finding how many bushels of grain 
any bin will hold try the short cut of multi- 
plying the length, breadth and height in feet 
together and then multiply by 0.8. The 
result will be the number of bushels the 
bin will hold. This rule is shorter than 
the old rule, says the Grain Man’s Guide, 
and is accurate. 



central tube through which the water pass- 
es. The steam is turned on and rushes out 
of the concentric opening, drawing the wa- 
ter after it. One hundred gallons of water 
can be raised 50 degrees in three minutes in 
this way with only a %-in. steam connec- 
tion, and a 1^-in. water inlet, or In one 
minute with a 1-in. steam pipe and a 2%-in. 
water opening. 
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HYDROFLUORIC ACID vs. SUL- 
PHURIC ACID FOR PICK- 
LINO CAST IRON 



BjF. W. Hobbs, Eleotroplater. 



The use of hydrofluoric acid for pickling 
cast iron preparatory to polishing and plat- 
ing marks a great stride in the reduction 
of cost and quality of work produced. The 
old method of pickling with sulphuric acid 
was very unsatisfactory at best; in spite of 
the various alkali baths used after pick- 
ling, the work nearly always behaved badly 
In the nickel path, owing to the acid remain- 
ing in the pores of the iron, and the result 
was a dark unsightly deposit, especially 
In the backgrounds or unpolished surfaces, 
and a contaminated solution. Suppose a 
plain surface is to be pickled: If the sand 

is burned In In patches, which Is often the 
case, the acid must work its way under the 




Apparatus for Pickling Castings 

sand, dissolving the Iron, thereby freeing 
the sand; at the same time the acid is going 
much deeper into the exposed places where 
there Is no sand; result, an uneven surface 
requiring extra work to grind it even again. 

Hydrofluoric acid has very little effect 
upon iron, but dissolves sand very freely 
and therein lies the secret of Its superiority. 
Its use results In a smooth grey casting free 
from sand and scale, and one which, when 
rinsed and soaked for ten or fifteen minutes 
in lime water, will grind easily and come 
out of the nickel bath a perfect white, and 
the condition of the solution will not be af- 
fected in the least. After using hydrofluoric 
acid for two years, I can positively say 
that the use of sulphuric acid for pickling 
is simply a loss of time and material as 
compared to hydrofluoric. Hydrofluoric 
saves emery, glue, wheels, solution and 
time and produces a far better class of work 
than could be had by the use of sulphuric 
acid or no acid. 

A convenient method of using the acid is 
shown In the accompanying sketch. At the 
left Is a bench a trifle higher than top of 



the tanks. On this bench is a shallow lead 
tray large enough to permit the barrel of 
acid to be stood in It. A small lead pipe 
leads to the first tank, which should be lead- 
lined with seams burned, not soldered. This 
tank is to contain the acid, one part to fif- 
teen parts of water. Tank No. 2 is for clear 
water, and Tank No. 3 for hot lime water. 
The lime water can best be heated by in- 
serting a coil of steam pipe. Above the 
tank is a track with a set of small falls 
connected to a truck on the track. The cage 
or car is made of soft wood doweled to- 
gether with wooden dowels and slung from 
falls by an iron strap sheathed in lead pipe. 
The cage is first loaded and lowered into 
tank No. 1, then raised, run along the track 
and lowered into No. 2, then up and along 
and Into No. 3, then up and run back and 
lowered on to pieces of scantling placed 
across No. 2, where It may dry by the heat 
caused by the hot lime water. Have two or 
more heavy hoops made and rolled In hot 
lead, and when a barrel of acid is received, 
place the hoops on as a protection, should 
the acid find its way through the pitch lin- 
ing and attack the slender hoops on the bar- 
rel. Put a strap on the barrel and raice it 
into the tray, then puncture the side near 
the lower head with a nail in such manner 
that when the acid runs out It will strike 
in the tray and be conducted to the tank 
by the small lead pipe. When the proper 
amount has been drawn off, stop up the 
puncture with a wooden plug. Should this 
leak a little or should the joints leak a little, 
the acid will he conveyed by way of tray 
and pipe to the tank so none will be lost 
When the barrel Is empty It may be low- 
ered and the heavy hoops knocked off for 
use on the next barrel. 

The acid is shipped In pitch-lined barrels 
or lead-lined carboys; the carboys soon be- 
come leaky, owing to rough usage in trans- 
portation and are expensive; therefore, I 
recommend that the barrels be used for 
transportation. 



MADE A WASHER OF A KEY 



While looking for a washer, which I failed 
to find, I ran across an old brass key with 
a round ring at the top and flattened at 
l>oth sides. Using a cold chisel, hammer and 
file I cut the ring off, then filed it perfectly 
round. It worked like a charm for the 
water faucet.— Contributed by W. A. Perry, 
74 Orange street, Brooklyn, N. Y. 
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HOW TO TIE A JURYMAST KNOT 



This knot is also known as a mast- 
head knot and a bottle hitch and is used at 
the top of a temporary derrick in place of 
a mast iron to fasten the guys to. A corre- 
spondent of the American Machinist tells 
how to tie the knot. 



these two bights with the left thumb and 
forefinger, measure off another 6 in. and 
throw the last “bight.” Place it on top of 
the last one made and you have Fig. 3. 
Take the part E in the last bight at Fig. 3 
and— while holding the other parts in place 




Take a piece of stout cord and hold it 
between the thumb and forefinger of each 
hand with a space of about 6 in. be- 
tween the hands. Then twist the cord right- 
handed with the thumb and forefinger of 
the right hand only. This will throw up a 
“bight” like Fig. 1, with the part A under B. 
Grasp the loop thus formed between the 
thumb and forefinger of the left hand at 
the point where the two parts cross. Then 
move the thumb and forefinger of the right 
hand along the cord about 6 in., and 
throw up another “bight,” laying it on top 
of the first one. You then have Fig. 2. Hold 



—pass it under B, over C and under A. This 
makes Fig. 4. Then take B, Fig. 4, and pass 
it under D and over F. The result is Fig. 
5. Then, while holding E in the left and B 
in the right hand, take hold of X with the 
teeth and pull it. The result will be Fig. 6. 
In practice the part 0 in Fig. 6 goes over 
the reduced part of the mast or derrick 
head. The forestay is made fast to X. The 
stays to E and B. Y and Z form the back 
stays. Any strain on the stays tightens up 
0. By pulling Y and Z in opposite directions 
the knot comes out. Every wrorkman should 
know how to tie this knot. 



PIPE-CLEANING MACHINE 



A machine for freeing pipe of oil and 
rust preparatory to painting, consists of a 
wooden drum, 4 ft. in diameter and 22 ft. 
long, which is worked at about ten revolu- 
tions per minute, says the Journal of Elec- 
tricity, Power and Gas. The pipe to be 
cleaned is placed in the drum and neurly 
covered with clean, sharp sand. Sand is 
added as required after the first charge. 



There is enough pipe for one time in the 
drum when the top piece drops and rolls 
over the other pipes, about one each turn, 
or so. If it drops too often, remove one 
piece at a time until right, or if it drops 
not at all, add pipe until it does. This 
method will clean the pipe bright inside 
and out. All the cost is for power to run 
the machine and help to handle the pipe. 




REMOVING KEYS FROM VALVE 
STEMS AND SHAFTS 
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HOW A GAS ENGINE TALKS 



While adjusting a high duty pumping 
engine with Corliss valve motion, I fre- 
quently fotond it necessary to remove the 




Removing a Key 



keys from the valve stems. Most all keys 
are driven in to stay and it is no easy 
matter to start one without breaking off 
the head or bending the key, but by means 
of the following wrinkle I found it quite 
easy to remove most any key. 

Place a monkey wrench on the head of 
the key as in the illustration, and drive a 
chisel or wedge between the head of the 
key and the stem, or the shaft, or what- 
ever it may be. While driving, press 
against the handle of the wrench. 

The wrench puts an even strain on the 
key and also keeps the wedge or chisel in 
place. Squirting kerosene oil around the 
key will also aid in extracting it. I learned 
this scheme in a machine shop where it 
was used to remove sprocket wheels keyed 
on the ends of shafts.— Contributed by John 
Weldon, 433 Columbia St., Brooklyn, N. Y. 



SAID TO CURE FELON 



A very simple cure for a felon is given in 
the Medical Visitor by Dr. Whitman. The 
doctor says that for the last fifteen years he 
has used egg to cure felon, and has yet to 
see a case it will not cure. The way to ap- 
ply the egg is as follows: 

Take a fresh egg and crack the shell at the 
larger end. Make a hole just large enough 
to admit the thumb or finger, whichever it 
may be, and force it into the egg as far as 
possible without rupturing the shell. Wipe 
off the egg which runs out and bind a hand- 
kerchief or soft cloth around the finger or 
thumb, leaving the egg on over night. This 
will generally cure in one application, but 
If not make another application. 



White spots on polished furniture, caused 
by hot dishes or alcohol, may be removed 
by the use of spirits of camphor. 



To the experienced man the gas engine 
has a language of its own which the man 
who runs it must at all times understand, 
says Gas Power. If he cannot do this then 
his experiences with the engine are going 
to be varied, but they won’t be pleasant. 
When the engine is right and is, in conse- 
quence of being so, doing what is right, 
the only sound it emits are such as are 
made up from the clicking of the valves, 
the inhalation of the air and the exhaust 
When the usual sounds are well under- 
stood, any unusual ones will be promptly 
noticed and their cause located and re- 
moved. The trained ear is probably a bet- 
ter trouble detector than the eye. The best 
way to become acquainted with the natural 
sounds is to first operate or run the engine 
for a time, say from a half to an hour, 
free; without a load. 

It will be noticed that under no load, be- 
sides driving itself, if it is a hit-and-miss 
governor engine, it will produce an inhala- 
tion sound followed immediately by a loud 
exhaust report. If the governor is the least 
bit off or sluggish a second or third of this 
pair of sounds may follow in quick succes- 
sion. But usually the first is followed by 
an intermission, which is made up of a 
series of suction sounds at the end of the 
exhaust pipe, if the governor serves to hold 
up the exhaust valve when no impulse is 
needed. These suction or blowing sounds 
are due to the inhalation and expulsion of 
the air through the exhaust pipe, at each 
movement of the piston, so long as the gov- 
ernor holds up the exhaust valve. The 
moment this valve is released a loud suction 
or inhalation sound is again heard at the 
mouth of the receiving pipe, followed im- 
mediately by the loud report at the end of 
the exhaust pipe, which pair of sounds is 
the result of taking into and Igniting the 
charge within the cylinder and exhausting 
the burnt gases under the pressure that re- 
mains in the cylinder at the time the ex- 
haust valve opens. 

Now, if the inhalation sound at the re- 
ceiving pipe is heard and the loud exhaust 
report does not follow, the operator knows 
at once that the charge taken during the 
inhalation was not ignited or exploded. He 
knows there is a natural sound missing 
which signifies an abnormal condition. He 
reasons, if the charge isn’t exploded, why 
not? Did the gasoline fail to get into the 
air current in sufficient quantity to make 
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the proper mixture? or did it overcharge 
the air? or was the mixture right and did 
the battery fail to make a spark? or if 
proper mixture and spark were both pres- 
ent, is there a leak of sufficient gravity 
through the valve or around the piston, by 
the packing rings, to allow practically all 
of the charge to escape before the spark is 
made? 

The absence of a natural sound produc- 
tion will often point out an abnormal con- 
dition as readily as the presence of an un- 
natural one will. A careful operator notices 
all of these things. None of them escapes 
his ears so long as he is within hearing dis- 
tance of his engine. To him the absence 
of one natural sound is the letter that mis- 
spells the two words, successful operation, 
consequently the importance of being able 
to detect the absence of the natural sounds. 
To know them is the only sure way to no- 
tice their absence. 

The frequency of the exhaust reports in- 
crease as the engine is put under a load. 
And the heavier the load the more fre- 
quent the reports, until a full load is 
reached. A trained operator can be away 
across the country and within hearing dis- 
tance of his engine, or rather the exhaust 
reports of it, and be able to say that the 
engine is running well and easily carrying 
its load, or that there is something wrong 
with it. 

Now, one of the common expressions of 
discontent the engine makes is pounding in 
the cylinder; and this usually occurs when 
the engine is under a heavy load. The in- 
terior of the cylinder gets so hot that some 
burnt carbon or projecting point of iron 
becomes heated to the igniting point. This 
in connection with the heat generated by 
the compression pressure ignites the charge 
before the piston has completed its com- 
pression stroke. The result is a sudden 
conflict between the explosive and compres- 
sion forces. This sudden collision of forces 
causes a heavy pound in the cylinder. A 
loose flywheel causes a thump, usually at 
every Impulse the engine takes. Looseness 
at the wrist box causes a knock. A loose 
crosshead box usually causes a clatter. A 
knock once located around the connecting 
rod may be due to either the crosshead or 
wrist boxes being adjusted too tightly. One 
may be so tight as to lift and depress the 
other end at each revolution. Often a 
knock or clatter at the crosshead or wrist 
bearing may be cured by simply loosening 
up the bearing or box at the other end of 



the connecting rod from that where the 
knock is located. 

A flywheel loose on the shaft sometimes 
makes a rubbing sound, caused by some 
part of the circumference of the rim of the 
wheel rubbing at each revolution against 
some object near the engine. There is a 
barking or coughing noise at times from 
the cylinder, due to escape of the explosive 
force past the piston rings. This seldom 
occurs unless rings are badly worn or poorly 
fitted to the piston. Sometimes gummy oil 
will cause rings to stick in their grooves. 
A blowing noise just in advance of the ex- 
haust report at the mouth of the exhaust 
pipe indicates a leak at the exhaust valve. 



GASKETS FOR CYLINDER HEADS 



Cylinder head gaskets sometimes have a 
frayed or chewed appearance after being in 
use a short time, due to a breathing action 
or movement of the cylinder head outward, 
which action permits water to escape be- 
tween the gasket and head. 

If a gasket similar to the one shown at B 
in the illustration is made, treated to a 




Gaskets for Cylinder Heads 

coating of graphite and cylinder oil and in- 
serted in place, a water-tight joint will re- 
sult, says the National Engineer, even 
though the breathing action of the cylinder 
head continues. The method of applying the 
gasket is shown at A. 



Varnish should not be thinned with tur- 
pentine, says the Master Painter. It re- 
duces the gloss and if the turpentine has 
been adulterated with mineral oil injures 
the varnish. 



Shop Notes for 1906 will be ready Decem- 
ber 1st Price, 60 cents. 
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A ROPE SWIVEL FOR A WELL HOW TO REMEDY A “SQUEAKY-* 
DRILLER WHISTLE 



Take a 1%-in. cross and run a 1-ln. nipple 
through from top to bottom. Screw 1^4-in. 
pipe in the top and saw off flush with cross 




Making a Rope Swivel 



for swivel surface. Screw two lock nuts 
or one old coupling on the top of the 1-in. 
nipple and a coupling on the bottom for a 
1-in. drill rod. Bend a piece of %-in. solid 
iron to the required shape for a ball and put 
the ends in the sides of the cross as shown 
in the illustration.— Contributed by N. G. 
Hall, Parker, S. D. 

HANDY BOX RACK 



Iu a plant where the whistle squeaked it 
was found that water settling in a corner 
of the piping (E in the sketch), caused the 
trouble. A plan of the old piping is shown 
by the dotted lines in the sketch. To rem- 
edy the trouble two 45-degree elbows 
and two nipples were used as shown so that 
there was no pocket for the water to settle 




To Keep a Whistle from Squeaking 



Any one who has a large and varied col- 
lection of small stuff such as nuts, bolts, 
screws, washers, etc., will find a handy 
method of keeping them by 
using old cigar boxes. A 
label should be pasted on 
each box naming the con- 
tents. Then by using long 
nails driven into the wall 
above the bench the boxes 
can be arranged in a con- 
venient order. The plan 
saves both time and supplies, 
besides giving a greatly im- 
proved appearance to the 
place. 

A mixture of 1 part pitch, 1 part resin 
and 1 part plaster of parls is said to be a 
good cement for coating acid troughs. 




iu, says the Practical Engineer. Others an- 
noyed in this way, may, on investigation, 
be able to apply a like remedy. 

Weak sulphuric or hydrochloric acid in 
the proportion of one part of acid to six to 
ten parts of water is excellent for remov- 
ing efflorescence from artificial stone. Scrub 
the facing of the stone with the 1 liquid 
thoroughly. 

To harden plaster of parts quickly, add 
powdered alum to the plaster water. This 
is better than salt for the purpose. 



WE HAVE A PROPOSITION FOR JUST 
ONE REALLY ALIVE MAN IN EVERY SHOP 
WHERE WE ARE NOT ALREADY REPRE- 



SENTED. 
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SHOP NOTES 



PROPER METHOD OF USING SANDPAPER. A HANDY CONCRETE FORMULA. 



Of 

about 




a piece of mahogany or clean pine 
5%x3xl inch make a rubber shaped 
as in Fig. 1 and glue 
a piece of sheet cork 
on the face of the rub- 
ber. Fold into three a 
piece of sandpaper 6 
inches wide and 10 
ng. i inches long and place 

the face of the rubber on the middle di- 
vision, the sand side of the paper being 
downwards. The rubber should be grasped 
firmly, the ends of the sandpaper being held 
on its back and sides, as in Fig. 2, and then 

the work may 
proceed. This 
method is rec- 
ommended by 
Fred T. Hodg- 
son in his 
New Hard- 
wood Finish- 
ing. 

Another 
method of 
making the 
rubber block 

is by glueing a piece of rubber belting to 
a piece of basswood, or a solid rubber about 
one inch thick may be used. 




Tig. a 



SOME GOOD PAINTS FOR STACKS AND 
BOILER FRONTS. 



A good paint for this purpose is asphaltum 
cut down with turpentine to the right con- 
sistency; coal tar mixed with graphite and 
thinned with turpentine is good, also. 

Steam pipe used for heating, says a cor- 
respondent of the Engineer, should not be 
painted, but can be given a thin coat of 
lampblack and linseed oil, which will greatly 
improve its looks. 



A SIMPLE FIRE EXTINGUISHER. 



A lire extinguisher easily made and ready 
at all times for instant use consists of a 
gallon of water to which is added three 
pounds of salt and one and one-half pounds 
of sal ammoniac. Bottle this liquid and 
when fire breaks out pour it on. 



There are a great many formulas and a 
great many estimates for the cost of con- 
crete, and here is another. A gentleman, 
who has had some experience, says that 
good concrete can be laid for about $2.00 
to $2.25 per yard. Cellar floors and side- 
walk can be laid down, furnishing every- 
thing for 12 to 14 cents per square foot 
super. Foundation work: One part of 

cement, three parts of plain sharp sand, six 
parts stone or broken brick so as to pass a 
2 -in. ring, properly moistened will make a 
good strong foundation. 



THE BEST METHOD OF FASTENING GUY 
LOGS. 



In setting poles, says the American Tele- 
phone Journal, guy logs should be placed so 
as to offer the greatest resistance to the 
strain. The illustration shows the best 





Best Method of Quying 



method of doing this. To the guy log, B, are 
fastened two crosspieces as shown, the rod 
passing through the center of the log and 
fastened with a nut (Fig. A). Its position 
is clearly shown in the sketch. 



The quantity of pure platinum produced 
in this country during 1903 was 110 ounces, 
valued at $2,080. This does not include $6,000 
worth of platinum reported as contained in 
slimes from copper ore from a Wyoming 
mine. This is an increase of 16 ounces over 
1902, but In 1901 the production was 1,408 
ounces of refined metal. For two years the 
average price has been $19 per jounce* 
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USE OF MURIATIC ACID IN COPPERING 
STEEL OR IRON. 



A few drops of muriatic acid will make 
copperas take hold of the metal in copper- 
ing a surface of steel or iron to take scratch 
marks, even though the metal be oily. It 
is not necessary to wait for it to dry; mere- 
ly wipe off all surplus acid with a rag. 



DEVICE FOR CUTTING WOOD GUTTERS. 



Ordinarily gutters are cut on a rip saw 
with one saw and by turning the stock 
around. The machine for making wood gut- 
ters shown in the sketch is a device of a 
correspondent of the Wood-Worker and by 
means of it gutters can be cut in just half 
the usual time. 

It is a combination of two saws, one 




upright and one horizontal, so that the two 
cuts can be made at one time. When a 
plank is started all that is necessary is to 
return it, repeating the operation. Each 
time the stock passes over the machine one 
gutter is made, and the operation is con- 
tinued until the plank is used up, the only 
waste being the saw kerf and the corners. 
The same rig can be attached to a self- 
feed rip saw and the stock fed by power. 



HOW TO CANVAS A BOARD CEILING. 



When canvasing a ceiling on which to 
hang paper, the strips of canvas should first 
be stitched on the machine into a sheet the 
size of the ceiling, making each seam about 
one-half inch, says the Master Painter. The 
sheet should then be rolled on a pole and 
the outer edges tacked. 

The cloth can be put on so that all the 



tacks are on the inside and do not show. 
To do this unroll the cloth a foot beyond 
the first seam and have an assistant hold 
the roll back out of the way. Grasp the 
seam betwen the thumb and finger and 
stretch the first strip and drive tacks one- 
fourth of an inch outside the stitches 
through both thicknesses of the cloth as 
lapped together to make the seam. Proceed 
in this manner with each seam in its turn 
until the ceiling is covered, then stretch and 
tack across the other sides of the room. 
The side of the cloth which shows will be 
stretched clean and smooth and the quarter 
inch between the seam and the tack will let 
the cloth give and take as the boards shrink 
or swell and thus keep the cloth from sag- 
ging. This method of putting on cloth is 
called blind tacking. Unbleached muslin 
should be used. 



POLISH FOR HOT METAL. 



The following polish for hot metal is 
highly recommended by a correspondent of 
the Engineer: 

Take the ash of anthracite coal from 
under the grate bars and shake through a 
fine sieve, then use kerosene oil and mix 
into a good paste. Use any kind of cloth, 
and apply this to your cylinder heads and 
rub very hard. Always rub with the grain 
of metal so you will not scratch it Leave 
the paste on until dry, then use a dry cloth 
and polish it to suit your taste. 



TOOL BOX FOR MILLERS. 



For millers or in any trade where such 
tools as a claw hammer, tack hammer, belt 
punches, spring punches, screw driver, wire 
cutter and any number of other small tools 
are in constant demand the tool box shown 
in the sketch is especially handy, as the full 




outfit of tools can be carried from place to 
place or from one part of the plant to 
another, saving delay and trouble. The box 
should be from 2% to 3 ft long by 8 in. 
wide at the top. says the American Miller. 
The sketch explains the construction. 
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ECONOMIC Al« METHOD OF GETTING UP 
STEAM IN AN EXTRA BOILER. 



Starting up an extra boiler a couple of 
times a week for a few hours only natur- 
ally would consume a great quantity of coal 
to get up steam from cold water. A corre- 
spondent of Power who faced this difficulty 
tells how he got around it and had a supply 
of hot water ready for emergencies also, he 
says: 

“I put a tee on the blow-off pipe and took 
a branch to the suctioii of my boiler feed 
pump, and before starting up would cir- 
culate that water in the boiler through my 
feed water heater into the front head of 
the boiler and back again for about an hour, 
thus warming the water up with the ex- 
haust steam from the engines. This also 
prevented sudden strains on the boiler, due 
to getting steam up quickly from cold 
water.” 



HOW TO SLING A BARREL. 



It Is sometimes necessary to sling a bar- 
rel containing small castings and liquids and 
with both heads on it is an easy Job, says 
the American Machinist, but with one head 



FIRST THING TO DO IN CASE OF ACCI- 
DENT. 



Keep cool. Summon a surgeon at once. 
Send a written message, describing the acci- 
dent and injury, if possible, in order that 
the surgeon may know what instruments 
and remedies to bring. 

Remove the patient to a quiet, airy place, 
where the temperature is comfortable, but 
never to an engine room, and keep by- 
standers at a distance. Handle the patient 
quietly and gently. 

Arrange the injured person’s body in a 
comfortable position; injuries to the head 
require that the head be raised higher than 
the level of the body; when practical, lay the 
patient on his back with the limbs straight- 
ened out in their usual natural position. 
Unless the head be injured, have the head 
on the same level as the body. Loosen the 
collar, waistband and belts. If the patient 
should be faint have his head rather lower 
than his feet. If the arm or leg be injured, 
it may be slightly raised and laid on a 
cushion or pillow. 

Watch carefully, if unconscious. 

If vomiting occurs, turn the patient's 
body on one side with the head low, so that 




out, the average workman handles it very 
awkwardly and uses a great deal of rope 
in lashing it. Our sketch shows how it may 
be done with an ordinary sling and in the 
simplest manner possible. 



the matter vomited may not go into the 
lungs. 

If a wound be discovered In a part cov- 
ered by the clothing, cut the clothing In the 
spam. Only remove sufficient clothing to 
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uncover and inspect the wound. In case of 
burns, pour lukewarm water containing a 
JUtle baking soda over the clothing before 
attempting to remove it. All wounds should 
be covered and dressed as quickly as possi- 
ble. If a severe bleeding should occur, see 
that this is stopped, if possible, before the 
wound is finally dressed. Do not touch the 
wounds with the hands either during ex- 
amination or while applying dressings, un- 
less they have been previously made surgi- 
cally clean. After dressing a wound, do no 
more to the patient unless necessary to re- 
store him to consciousness or relieve faint- 
ness. 

If suffering from shock, place him in a 
comfortable position and await the arrival 
of the surgeon. 



CLEANING CLOGGED PIPES. 



The device shown in the sketch is a tool 
used by a correspondent of Domestic Engi- 
neering for cleaning pipes which have be- 
come clogged by a deposit of mud. 

The tool is made up of a solid bolt of 
iron, with a conical-shaped head, A, the 




point being moderately sharp for driving 
with a mallet. Washers, B, of not more 
than 2)4 inches diameter are slipped over 
the bolt and kept in position by sleeves (D) 
cut from gas pipe slightly larger than the 
shank of the bolt Not less than four holes 
should be bored in each washer, as at F, to 
let the water pass and carry out the mud 
cut loose by the cleaner. 

If the joints are properly made up the %- 
Inch pipe is best, as it does not weigh as 
much as the 1-inch and two or three men 
can handle more feet when cleaning. Bolt 
A should be about 2 Inches between head 
and the coupling; this enables one to ham- 
mer loose if the cleaner should become 
fastened. 

To operate, take the tool and insert at 
the discharge end of the pipe. First con- 
nect on length of pipe, shove and pull un- 
til this length gets too short, then add an- 
other, and so on up to the limit of your 
power. With four men over 300 feet In a 



stretch can be cleaned. Then draw oat 
your cleaner, measure along your pipe line 
to point it reached, dig out two or three 
lengths, cut the coupling nearest the dis- 
charge, raise the pipe gradually until the 
free end is above the trench, add a length 
so as to carry the water away from your 
pit; then start and work your cleaner as at 
first, and repeat until the entire line is 
clean. Bear in mind that each time you 
cut your pipe the water must be cut off 
until you are ready to start the cleaner; 
never attempt to use it until the water is 
flowing. 



REPAIR FOR A CUT JOURNAL. 



For a hot brass in a , locomotive that has 
cut the axle the following method of treat- 
ment is recommended by one of our read- 
ers, Harry A. Tradsham, foreman of the 
Canada Eastern Ry. shops at Gibson, N. B„ 
Canada. He says: 

Remove the brass and tin it all over the 
wearing surface and then drop little daubs 
of solder all over the tinned surface. This 
will be found a sure cure for a badly cut 
journal. 



SETTING POLES IN SOFT GROUND. 



An excellent method of setting poles in 
soft ground without sinking them in is given 
by the American Telephone Journal. It 
says: 

Set the pole in a concrete envelop com- 
posed of rubble; one part cement, two parts 




8«tttn* PoIm in Soft Grand' 



sa nd, and four parts stone. To the bottom 
of the pole a platform should be attached, 
as shown in the figure. This eliminates all 
possibilities of the pole sinking and at the 
same time the use of the concrete secures a 
foundation which has a great amount of 
stability. 
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SOME PIPE PROBLEMS SOLVED. 



The following kinks, which may be of 
practical benefit to other workmen, were 
given by T. F. McMackin in the Engineer: 
Fig. 1 represents a difficult job of pipe- 




fitting recently done on some boilers in- 
stalled in New York. The boilers were 
divided into two sections or batteries, one 
section being placed in a vault or fire-room 
directly under the sidewalk, and contained 
*wo boilers, one placed on the right of the 
building. The boiler on the left had just 
been installed and the steam cut off from 
that side of the building, the main being 
kept hot from the boiler on the right, which 
made it necessary to make connections 
after 12 o’clock Saturday night. 

The mains were 4 inches in diameter and 





carried cast-iron fittings, the openings be- 
tween the two tees being only 16 inches 
apart, as shown. In this instance we had 
to put in a 4-inch valve, the 4-inch flanges 
and the necessary nipples. All kinds of 



short nipples were tried and discarded. The 
piece containing the valve was made up oil 
the floor several times, but without success, 
because both pipes were immovable and 
could not be sprung 1-16 of an inch. The 
valve measured 7 inches, the flanges 2 
inches, and the three nipples 1 y 2 inches. 
Finally we made up the two halves on the 
floor, and by means of a crowbar and sev- 
eral blocks of wood we managed to force 
them into place. 

Fig. 2 represents a supporting column for 
carrying a steam main between two hot- 
houses. The distance between the two 
houses was 16 feet. The column or stand is 
composed of pipe and fittings and an ordi- 
nary pipe-hanger. The main is 6-inch pipe. 

In order to render the column secure, a 




hole 2 feet deep was dug and a foundation 
built by first imbedding broken stone in 
cement, and laying on this brick in cement. 
After placing the flange, the whole was cov- 
ered with cement, which was heaped up 
cone shaped around the 2-inch pipe as 
shown. 

An improvised pipe-hanger is shown in 
Fig. 3. This is made by heating and bend- 
ing a piece of %-Inch wrought iron or steel 
about 3 feet long to fit over the I-beam and 
bending the lower end to receive the pipe. 
This is a simple and very good hanger for 
temporary use. 



CEMENT FOR CLOSING LEAKS IN IRON 
PIPE. 



The following formula is good for this 
purpose, but must be used as soon as mixed 
and rammed tightly into the joint or leak: 
Five lb. coarsely powdered iron borings, 
2 oz. powdered sal ammoniac, 1 oz. sul- 
phur, and enough water to moisten. This 
cement hardens rapidly. However, the sul- 
phur may be left out and it will set even 
more firmly, but require a longer time. 
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KEYS FOR SHAFTS. 



Some Common Errors Which Should Be Avoided 



Keys for securing pulleys, bubs, gears, 
flanges and kindred work on shafting are of 
several kinds: There are the flat keys, the 
round keys, the oval keys, the oblong keys 
and even threaded keys. The flat keys are 
in use for crank shafts of engines, large- 
sized gears, while the square key is found 
in use in machine work requiring extra ac- 
curate, fitting. The illustrations given will 
assist in distinguishing the different types 
of strut and feathered keys as found in 
every-day service in shops, mills and gen- 
eral manufacturing establishments where 
modern mechanisms are employed. 

Figure 1 is the deep setting square key; 

* Fig. 2 the flat key; Fig. 3 the diamond- 
shaped key and Fig. 4 the round key; Fig. 
6 shows the setting of the square key as at 
A. It is calculated that the sides of the key 
will sink equally into either part of the 
union. These square keys can be made to 
take a very firm grip if tapered right, so as 
to drive home to the keyway. The oval or 
partly rounded form of key at B, Fig. 6, is 
suitable only in special cases. The ex- 
tremely accurate adjustments of fine me- 
chanical motions cannot be made with this 
key, Unless the work of the parts is light. 
The key serves for common purposes in light 
service, however, and may be found in use 
quite frequently. The diamond-shaped key 
is not often used. This is shown at C, Fig. 
7. The round key is good enough when the 
parts are of such nature that a true hole 
may be drilled. Otherwise the key will 
wobble in an untrue seat and soon loosen 
and fall out. This key is used sometimes 
with a threaded shaft, the hole being tapped 
accordingly. 

Sliding Keys. 

The sliding feather is commonly utilized 
for bearings which are required to move 
from one side to the other in specific work, 
such as is required in the case of a clutch. 
This form of key is also used for spindles 
for drilling machines in which the shafts 
or the bosses move. The feather is loose in 
one seat or the other. Often we find that 
the combination is made with one key only. 
In other cases the double key system is 
used, thereby distributing the service. The 
feathered key is shown at Fig. 9. This key 
is not only useful for this purpose, but is 
the kind employed freely In the set unions 
and other types of key connections. Figure 



10 illustrates another combination some- 
times seen in shops and mills. This in- 
volves the use of two keys, each made alike, 
with edges binding one upon the other, and 
fitted to the coupling, flange, gear or wheel 
by driving one key at a time each from its 
own side. The keys thereby bind in the 
center of the work, and usually quite a sub- 
stantial grip is afforded on the parts. 

The Tapered Key Seat. 

It is essential that the keyway be accurate 
in proportions. Key systems often fail be- 
cause of the fact that the key seat is un- 
true. Sometimes the seat is made smaller 
at one end than the other, with the inten- 
tion of using a straight key. Through error, 
a beveled key is driven in, with the result 
that the parts bind incorrectly. The parts 
hold a little while and then work apart. 

Sometimes the seats are made with a 
dove-tail idea in mind, as suggested in Fig. 
11. This involves the use of a key sim- 
ilarly shaped, with the “head” extended up 
into the key way of the opposite part. Then 
again some machinists employ a keyway of 
the type exhibited In Fig. 12 for the pur- 
pose of utilizing round keys. The round 
key is driven home and, of course, presents 
a proportion of the key above the seat line, 
and this proportion is what grips in the 
round keyway of the opposing work. These 
specially formed keys are useful only in the 
particular cases in which they are em- 
ployed. 

Some Mistreatment of Keys. 

Figure 13 is a sketch of what one often 
notices in shops and power plants. It seems 
queer that this should be the case, but of- 
ten a really good man gets careless, and 
unthinkingly delivers a blow to the key he 
is driving with such force that the collar or 
the hub is cracked as at E. The parts may 
cling together Indefinitely, even though frac- 
tured. Then again the fact that the collar 
or hub is split, will cause the key to loosen 
and work its way out. Then a new collar 
must go on. Sometimes no collars are at 
hand, then the fractured collar must be 
strengthened with a band of metal shrunk 
around it. The set screw is utilized in place 
of the key now and then. In Fig. 14 we 
show the set screw substituting the key. In 
certain instances both the key and the set 
screw are used. 

The set screw point is arranged to contact 
with the key, and this serves to hold the 
key in position. Fig. 15 is a sectional sketch- 
ing of a combination given to illustrate 
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the carelessness of key insertion at times, supply produced heating, grating and wear- 
This error was observed in a flrst-class ing off of the metal. The arrangement had 

shop. The parts were of such nature that to be taken apart and restored with proper 

the fastening key had to be driven through key- setting. 

the sleeves to the shaft, much as pins are In another case a patched collar was used 




used. The drawing shows the parts at the on a shaft, keyed as in Fig. 16. A piece of 
center bearing where the oil hole is com- strap metal G was riveted over the open 
pletely closed by the point of the tapering parts. This developed a weakness in the 
key as at F. This combination ran well for collar, so that although tight, the key could 
a few weeks, then the stopping of the oil not retain a positive b||$ T on the metals, and 
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constantly worked free. The workman 
would drive the key home with a blow with 
the hammer now and then. This collar was 
substituted finally with a perfect one. A 
hollowed key is shown in Fig. 17. This was 
made for a large overshot water-wheel 
shaft of wood. The key itself is constructed 
ftom hardwood, with the hollow fitted with 
a shaft of metal. Thus the big wooden hub 
of the overshot wheel is secured to its shaft 
with a wooden key strengthened with a 
core of metal. The curved key seems to be 
a strange affair, still they may be found in 
use. Fig. 18 is a drawing of the snake-like 
pattern. This key cannot be driven. The 
seat for the key is modeled out in both the 
shaft and the hub of the work to receive 
the curls, and the curled key is dropped Into 
place. It is curved likewise to suit the con- 
ditions of the roundness of shaft and hub. 
Figure 19 is a set screw made in key form. 
The key is made first, in rounded form, and 
then the threads are cut This style of key 
is practically a threaded shaft. 

“Machinist." 



A NOVEL WAY OF BUSHING A FLY- 
WHEEL. 



In a certain shop, where I worked some 
time ago, I was amused as well as interested 
at a job they were doing, writes one of our 
readers. 

In one department of their works they 
had about a 22-horsepower steam engine, 
and for some reason or other the foreman of 
the department wanted a heavier flywheel 
put on. Finally a little heavier one was 
found, being about 4*4 feet in diameter, 
10-Inch face and 3-inch bore. The engine 
crankshaft was 2% inches in diameter, con- 
sequently it required a bushing % inch 
thick. 

The job of making the bushing was given 
to the machine shop and within a few 
hours it was ready. The bushing was put 
into the flywheel, and the wheel slipped on 
to the shaft and tightened. (The foreman 
of the department was standing watching 
the job without a word, as he had nothing 
to say over the machinists.) Finally the 
engine was started, and to the men’s sur- 
prise the face of the wheel ran out consid- 
erably. They at once set aside to make new 
bushings, and in the meantime our foreman 
was getting very angry over what he called 
a bum job and besides the time lost in 
stopping the engine. 

All looked for a warm time when they 
started to bush it the second time, and cer- 



tainly were not mistaken. When the sec* 
ond bushing was finished and after consid- 
erable time spent in getting the old one off, 
it was finally placed on the engine again, 
ready to run. When the engine was started 
it ran out the same as the old one. They 
stood and watched it for a few minutes, 
until the boss got mad and told them to go 
back to their department, that he could do 
a better job with a rough sheet-iron bush- 
ing. The boy 8 were rather offended at this 
and said he would never get it bushed to 

run true. “WeM,” said Mr. , ‘Til bet any 

one of you $50 that I will take a rough 
sheet-iron bushing and bush that wheel to 
make it run perfectly true.” This seemed 
like a one-sided bet in favor of the boys, 
and they were overly-anxious to take it, and 
agreed to do so. The boss gave them until 
next day to get the money. The next day 
came, but no money was up by the boys, 
and the boss must have been in good hu- 
mor, for he went out to the machine shop 
and told the several machinists who had 
helped on the job to come in and he would 
teach them something free of charge. 

He straightway set about and took a 
piece of H-Inch boiler plate and bent it 
around a shaft until it fitted the flywheel 
(this bushing was not turned on the out- 
side, but left rough), he then put the fly- 
wheel on to the shaft and started up. It ran 
out ten times as badly as the boys* job and, 
consequently, they all laughed. But, alas! 
the job was not done yet, and he evidently 
had started it to see what they would say; 
at the same time he knew it would be 
worse. He never said a word, but picked 
up a piece of chalk, and while yet running 
marked the wheel where it was out. When 
they stopped the engine he took a fuller and, 
by aid of a helper striking, he caulked the 
side opposite to where it ran out, and by 
starting and stopping a few times to chalk 
and true the wheel, he had done the Job 
within three-quarters of an hour after it 
was placed on the engine, and a more per- 
fectly running flywheel on an engine you 
never saw. 

This job proved very interesting to me 
and I thought it was well done, and I trust 
it will interest all who read it N. M. 



The article “Trimming Arc Lamps by Au- 
tomobile,” appearing in our November issue, 
was by mistake credited to the Western 
Electrician. This method was first described 
In the columns of the Bulletin of the 
York Edison Company. 
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LAYING A COPPER ROOF. 



A copper roof laid with 140- lb. copper 
costs, including material and labor, about 
$36 per square. Such a roof will last a 
long time. The Metal Worker gives excel- 
lent directions for the work. If a rib roof 
is desired use dressed wood strips 2 in. 
square, with the strips 20 in. apart. The 
cuts show manner of turning the edges. 
The copper Is rolled out and 2% in. turned 
up square on each side, then % in. is turned 
in square toward the center of the sheet 




This edge is then cleated at intervals of 
about 6 or 8 in. to the wood strip. A 
cap strip of copper, cut about 4 in. wide. 
Is then locked onto the edges of the cop- 
per, covering the wood rib and hiding the 
cleats. No nails should be driven through 
the copper. The sketch, Fig. 1, shows the 
method better than any written explanation. 

Whether put on with ribs, as above de- 
scribed, or like a standing seam roof, the 
copper should be put together in rolls the 
same as tin; only it is preferable to use 
long sheets instead of 14 or 28-in. sheets, 
thereby lessening the amount of copper, 
solder and labor requirt'd. If the ribs are 
spaced 20 in. apart it will be found that 



there will be required to cover the space 
from the edge of one rib to the correspond- 
ing edge of the other rib, 4 in. for the cap, 
plus % in. on the top of the course, plus 
2 in. up against the rib, plus 18 in. to the 
next rib, plus 2 in. up, plus % in. out, or 
a total of 27 in. is required to cover 20 in., 
net, of space. 

A nice way of closing up the edges af- 
ter the caps are put on, and also of turning 
the same down slightly, is to take an ordi- 
nary seaming Iron, such as is used on tin 
roofs, drill two holes through it on each 
side, bolt on hardwood strips on each 
side, thick enough to raise the iron to the 
desired height, and then have it channeled 
out on one edge to the desired bevel. Then, 
by running it along the seam, the edges 
can be closed tight with a mallet and turned 
down to the angle desired at the same time. 
This operation is shown in the sketch, 
Fig. 3. 



PUSH-GUYING TELEPHONE POLES. 



Sometimes in constructing telephone lines 
a pole is so located that it cannot be guyed 
directly to the ground, says the American 
Telephone Journal, and the guy wire must 




be taken across a road. If there is a tree 
convenient it may be attached to that, but 
if not it must be push-guyed, as shown in 
the sketch. 

The push guy, B, is a pole set so as to 
lean towards and against the pole carrying 
the wires and is firmly fastened to it near 
its top. The push guy thus serves to push 
the pole away from the direction of the 
strain of the wires. A method of guying a 
pole from a point near its butt by means 
of an anchor is shown at C, and D shows a 
“Y” guy for heavy leads. 



TO LETTER ON CANVAS. 



In lettering on canvas, if the canvas is 
first dampened with water, the paint will 
not spread, nor will top soon. 
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BRAZING CAST IRON. 



Brazing east iron is no longer one of the 
things which cannot be done. On the con- 
trary, in the bands of an experienced work- 
man the results are extremely satisfactory. 
In places remote from sources of quick sup- 
ply the process is almost invaluable. A 
correspondent in the Blacksmith and 
Wheelwright tells his method. 

We take a hack saw and put into the 
broken parts like Fig. 1, then we put in 




Rfr 1 Fig. 2 



Brudaf Oast Iron 

a piece of steel like Fig. 2 to hold the parts 
in place while brazing, then place in the 
forge and apply the brazing compound. 
Powdered borax will answer the purpose, 
but leaves more scale on than the brazing 
compounds. After the iron is heated to a 
bright red and the flux has flowed over the 
joints, apply the brazing spelter with an 
iron (one-fourth inch flattened on one end 
will do) and heat until the brass flows 
freely over all parts of the Joint; then re- 
move from fire and let cool slowly. If 
plunged in cold water while hot the sudden 
contraction may spoil the brazing. We use 
a three-burner gasoline brazing forge, and 
can do a much better job on it than can be 
done In an ordinary forge. There Is not as 
much danger of burning the Iron and one 
can always see what he Is doing, besides 
it makes a much cleaner fire than coal. 

We have successfully brazed brass cast- 
ings and some very difficult Iron castings. 
We do a large amount of boiler work, such 
as retipping flues, etc., and braze all the 
flues, making a much neater and strouger 
job than can be done in welding, and con- 
sider this forge as one* of the best invest- 
ments a smith can make, as many times it 



will save a thresherman or farmer a delay 
in the busy season. In successfully braz- 
ing cast iron all grease should be removed 
and paint (if there is any) should be re- 
moved from the near joint. 



AUTOMATIC ELECTRIC CIRCULAR SAW 
MILL. 



A man who owns a large plantation on 
the island of Sumatra has invented an auto- 
matic electric circular saw mill which is a 
great improvement in this line. 

Two kinds of mills have been fitted up- 
log saws and resaws and in both the saw 
is fed along the log instead of feeding the 
log to the saw. In the log saw mill an iron 
track is made fast to the middle line of the 
log by means of clamps extending down to 
grip the center of the log. A carriage bear- 
ing a small electric motor runs on this track 
and on the under carriage is a cross carriage 
which can be rotated about a vertical axis 
by means of a handwheel and a screw. This 
cross carriage bears the principal motor 
that carries the saw. The small motor feeds 
the carriage along the track and the large 
motor runs the saw through the wood during 
the cut By means of the cross carriage or 
slide the saw can be fed across the log the 
width of the board to be cut plus the kerf 
and by turning the carriage on the vertical 
axis the saw can be turned 90 degs. about 
the axis and makes a cut in the reverse direc- 
tion at the same speed as in the first cut 
This avoids shock at the reversing points 
and also saves time. 

“The resaw,” says a correspondent of the 
Wood-Worker who saw the invention in 
operation, “is lighter and more simple. The 
balks or planks are laid on round wooden 
supports and piled up to the maximum 
height of one foot. The planks are clamped 
together. The track and carriage are then 
set on the pile and fastened thereto by clamp 
bolts at the ends.” 

Power can be brought any distance to the 
machine by Insulated wires, in this instance 
it was brought a distance of 3250 yds. and 
for small logs 60 h. p. was required. 

Twenty-eight-inch logs can be cut by a 
saw 6 ft in diameter. For logs larger than 
this a cut is made to the depth the saw 
can handle and the saw is then turned 180 
degs. about its axis and a cut made from 
the opposite direction. This is claimed to 
be the single weak point of the apparatus, 
for a little lost motion in the machine wlli 
cause the kerfs to blind. 
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MEASURING WASTE HEAT FROM GAS 
ENGINES. 



A method of measuring waste heat car- 
ried off in the exhaust from gas engines 
consists of a calorimeter mounted in the 
course of the exhaust gases, close to the 
engine, in which the gases are cooled by jets 
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of water in such a way that the temperature 
of the entering and outflowing water can 
be readily ascertained. A very simple form 
of this device is shown in the sketch by 
means of which the gases from a 10-bp. 
engine were cooled to 107 deg. F. 

The calorific value of the gas supplied to 
the engine was determined and its quantity 
measured, while the indicated horsepower, 
the rise in temperature of the circulating 
water, and the heat carried off in the ex- 
haust were observed. The engine bad a 
cylinder 7 in. in diameter, and a stroke of 
15 in., and ran at 250 revolutions per 
minute. 

The results showed that the jacket water 
carried off 32 per cent of the heat energy 
supplied to the engine, the exhaust gases 
gave up 34.6 per cent to the calorimeter and 
carried away 1.5 per cent to the chimney, 
and the Indicated work amounted to 26 per 
cent of the total energy, leaviug 6 per cent 
unaccounted for. The temperature of the 
gases was reduced to 107 deg. F. in the 
calorimeter, the jacket water at exit was at 
g temperature q( J 05 deg., and the indicated 



horsepower was 14.2. The missing 6 per 
cent was mainly attributable to radiation 
and conduction from the engine. 



RECIPES FOR POLISHING BRASS. 



Three parts oxalic acid dissolved in 40 
parts hot water; add 100 parts powdered 
pumice stone, 2 parts oil of turpentine, 12 
parts soft soap and 12 parts fat oil. 

Or: Four oz. rottenstone, 1 oz. oxalic 

acid In fine powder, 1% oz. sweet oil, enough 
turpentine to make a paste. 



SIMPLE METHOD OF WINDING COIL 
SPRINGS. 



Coil springs of any pitch and of wire up 
to % inch in diameter may be wound by 
the simple device shown in the illustration, 
says a correspondent of the American 
Machinist. Make a winding mandrel of a 
piece of iron rod about 1-32 inch smaller 
than the inside diameter of the spring is 
to be. Bend a crank on one end and drill a 
hole for a wire inlet. Near the other end 
clamp two softwood blocks in the vise with 
the mandrel in position, small hole up. In- 
sert the wire and turn the crank. 

The pitch can be regulated by holding 
the wire at the proper angle. When the 




Winding • Coil 8pring. 



spring reaches the outside of the blocks it 
has cut grooves in the wood corresponding 
to the pitch of the spring. On short springs 
the pitch can be duplicated, or a spring can 
be made of any length by opening the vise 
slightly, pulling back the mandrel and 
clamping the spring to the mandrel with a 
lathe dog. Springs made in this way ac- 

quire a good P D ^|Uy G(X)gIe 
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A TABLE OF PRINCIPAL ALLOTS. 



A combination of ^inc and copper makes 
bell metal. 

A combination of copper and tin makes 
bronze metal. 

A combination of antimony, tin, copper 
and bismuth makes britannia metal. 

A combination of copper and tin makes 
cannon metal. 

A combination of copper and zinc makes 
Dutch gold. 

A combination of copper, nickel and zinc, 
with sometimes a little iron and tin, makes 
German silver. 

A combination of gold and copper makes 
standard gold. 

A combination of gold, copper and silver, 
makes old standard gold. 

A combination of tin and copper makes 
gun metal. 

A combination of copper and zinc makes 
mosaic gold. 

A combination of tin and lead makes 
pewter. 

A combination of lead and a little arsenic, 
makes sheet metal. 

A combination of silver and copper makes 
standard silver. 

A combination of tin and lead makes 
solder. 

A combination of lead and antimony 
makes type metal. 

A combination of copper and arsenic 
makes white copper. 



WHY FLYWHEELS BURST. 



A simple explanation of the operation of 
a flywheel in bursting appears editorially 
In Page’s Weekly, London, as follows: The 

tension upon the rim of a revolving wheel 
augments as the square of the velocity— that 
Is to say, supposing for the moment that we 
had a wheel with a rim a foot square, re- 
volving at the rate of 100 feet per second— 
the material being east-iron — the total re- 
solved forces tending to tear the rim asunder 
would be, say 144,000 pounds. Now, Imag- 
ine this velocity to be Increased by the fail- 
ure of the governor to act, or otherwise, to 
150 feet per second, or one and a half times 
as fast as before— a perfectly possible case 
-and we have 324,000 pounds to deal with. 
Double the original speed, and we have 
576,000 pounds. 

Just one more fact about our hypothetical 
wheel before we turn these figures to ac- 
count. Supposing the wheel to break up 
under the stress due to the last-named speed 



—200 feet per second— there is energy resi- 
dent in that rim sufficient to project any 
part of it which might happen to be dis- 
charged vertically 600 feet into the air. 
This will give some idea of the potential 
force lying dormant in a flywheel. A well- 
known American writer who has made this 
subject his specialty, thus records his opin- 
ion: “A flywheel is just as dangerous as 

a boiler, and should be subject to inspec- 
tion in like manner. The time to investigate 
a flywheel is during its lifetime, and the 
one to investigate it is a trained inspector, 
who can pronounce intelligently on its 
safety, or condemn it if dangerous.” 

The bursting speed of a solid cast-iron 
rim— 1. e., without joints and free from con- 
traction stresses, is about 426 feet per sec- 
ond. If the rim be built up of several parts, 
the sectional area at the joints may be re- 
duced by recessing for dowels or cramps, to 
an extent which at once lessens its ultimate 
strength by one-half. It is too much to ex- 
pect the joints to be of equal strength with 
the solid metal, but in proportioning the 
relative sectional areas of cast-iron rim and 
steel bolts or cramps it is not difficult to 
arrange them inversely as their respective 
tensile strengths, and so obtain the maxi- 
mum efficiency. 

Wheels with deep rims should never be 
joined by Internal flanges and bolts; centri- 
fugal force tends to open the joint and bring 
a leverage to bear upon the bolts which may 
be as much as four to 
one, compared with the 
same bolts in direct 
tension. 

In the case of thin- 
rimmed wheels, as rope 
or belt pul ley 8, for example, where internal 
flanges are almost a necessity, this leverage 
is not nearly so pronounced, but still it ex- 
ists, and should be taken into account. 

Each rim -section of a wheel, built up of 
segments with the joints midway between 
the arms, is in the condition of a beam sup- 
ported at the ends, and uniformly stressed. 
The maximum bending moment occurs, of 
course, at the centre of the beam, and con- 
sequently the Joint is in the least favorable 
position possible. It should be either at the 
arm or as near to it as practicable. 




Inasmuch as the term Manual Training 
School is said to be no longer definite. It is 
suggested that it be called Industrial Art 
School. 
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PISTON RINGS. 



A correspondent to the National Engineer 
writes as follows regarding the develop- 
ment of piston rings, and the advantage of 
steel packing rings over cast-iron rings: 
Many years ago railroad master mechan- 
ics employed spring steel packing rings in 
the cylinders of locomotives, and at first 
they thought they had a good thing. The 
piston consisted of a spider, a follower, a 
spring steel bull-ring set out by three ellip- 
tic springs and two spring steel packing 
rings. The packing wore down very 
rapidly and the engineers were con- 
tinually complaining of “blowing” pistons, 
which necessitated constant setting out 
of the packing. After some time the 
use of steel rings was abandoned, and bab- 
bitted brass packing rings substituted for 
them, the same spider, etc., being retained. 
This packing gave better satisfaction than 
the steel rings, but still it did not com- 
pletely fill the bill, since the engineers still 
complained of “blowing” pistons. Later 
on a man named Dunbar invented a steam 
packing. This packing was made entirely 
of cast iron, and consisted of a large num- 
ber of segments of a circle, and it was set 
out by the action of the steam in the cyl- 
inder. This packing was durable and gave 
most excellent satisfaction, but there was 
one objection to it, and only one, but a 
serious one — it was entirely too expensive to 
make and fit in the different sized cylinders. 
After a time a man named Stevenson in- 
vented a substitute for Dunbar packing. 
Stevenson packing consisted of a cast-iron 
solid bull-ring— that is, the ring was not 
cut across— and two cast-iron packing 
rings. The bull-ring was centered on the 
piston and then pinched in place by the 
follower. The packing rings were cut across 
diagonally, and they were set out by their 
own tension. This packing was cheap to 
make and gave the best of satisfaction. 
After a time master mechanics came to the 
conclusion that they could very well dis- 
pense with Stevenson's bull-ring and fol- 
lower while retaining his cast-iron packing 
rings. This led to the adoption of the 
cored solid piston with two grooves sunk in 
it to admit the packing rings, which, as in 
the other case, were set out by their own 
tension. This arrangement makes the 
cheapest and best piston ever put into a 
steam engine cylinder. Spring-steel con- 
tains but % per cent of carbon, while the 
iron in a steam engine cylinder contains 



3% per cent of carbon. Thus it will be 
seen that the packing rings when made of 
spring-steel— the softer metal— will wear 
down very rapidly. 



TO PREVENT WATER FROM FREEZING. 



A fire insurance company in one of its 
reports calls attention to the use of chloride 
of calcium in small quantity at little cost 
in buckets and pails where the water may 
freeze in very cold weather. This material 
can be had on a large scale. It tends not 
only to prevent freezing but In a certain 
measure acts like salt in preserving the 
water from deterioration. 



FISHING TOOLS FOR USE IN DEEP 
WELLS. 



The job of fishing broken rods from deep 
wells has occasioned many a man no end 
of trouble and loss of time. A correspondent 
of Power has devised a tool for fishing 
for rods and another for pipes which he 
used successfully for this purpose. He 
says: 

“I had a 4-in. pipe 21 ft. long drop to the 
bottom of my 300-ft. well, wedging itself 
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in a tapered hole. It had a coupling on 
the lower end and it was no easy matter 
to pull It. Having broken several tools, I 
designed this one which did the trick, stand- 
ing a pressure of about 25 tons on the 
jacks before it loosened. You will see T 
have applied the same method for lifting 
rods. I use different sized bushings for 
various sized rods. The pawl works against 
a bearing In the carrier and has an oblong 
hole so as to relieve the shearing strain 
on the rivet The ring on one tool and 
the bushing on the other are the fulcrum 
for the pawls to rest on. 



POWER REQUIRED FOR AIR LIFT. 



The following data may be of interest to 
readers who have to deal with the air lift, 
says A. H. Goff of Roswell, N. M., in the 
Engineer. For the proper working of an 
air lift a certain amount of submergence is 
necessary. For the most economical and 
efficient results a submergence of 60 per 
cent should be used. That is, 60 per cent 

RATIO CF WATER TO AIR REQUIRED. 

For Lifts Not 
Exceeding 

25 feet 2 vols. of air to 1 of water 

AO feet 3 vols. of air to 1 of water 

75 feet vols. of air to 1 of water 

100 feet 6 vols. of air to 1 of water 

125 feel 7li vols. of air to 1 of water 
150 feet 9 vols. of air to 1 of water 

175 feet 10 vote, of air to 1 of water 

200 feet 12 vols. of air to 1 of water 



VOLUME OF FREE AIR, AIR PRESSURE, SUB- 
MERGENCE AND HORSEPOWER. 
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of the total length of the water discharge 
pipe should be below the water level in the 
well when pumped to its full capacity. For 
instance, let us assume that in a well 200 
feet deep when pumping the water sinks to 
40 feet below the surface of the ground, 
and it is desired to lift the water 20 feet 
above the surface of the ground. This gives 
length of pipe 60 feet to the water level 



in the well, and, as this does not include 
the submerged part of the pipe it is only 
40 per cent of the total length of water dis- 
charge pipe, the total length will, therefore, 
be 60 feet plus Vfa times 60 or 90 feet sub- 
mergence, making a total length of 150 feet 
of water discharge pipe. 

It is not safe, unless under very favor- 
able conditions, to figure on raising the 
water by the air lift system more than 200 
feet above the lowest water level In the 
well. Nor is it always safe to extend the 
horizontal discharge more than 500 feet, as 
the air lift is not adapted to pumping hori- 
zontally to any great distance, unless re- 
inforced by a pneumatic direct pressure 
pump, or an ordinary piston pump. Either 
of which, however, could be operated by 
compressed air from the same pipe that 
supplies the well. 

Suppose, for instance, that it Is desired 
to lift 120 gallons of water 100 feet high per 
minute. It will be seen by the above table 
that this will require 150 feet submergence, 
thus making 250 feet of water discharge 
pipe, 65 pounds air pressure, 96 cubic feet 
of free air per minute and a compressor de- 
veloping 15.84 horsepower. 



GOOD ARRANGEMENT OF BOILER FEED 
AND BLOW-OFF. 



A very satisfactory arrangement of an In- 
ternal feed pipe and a blow-off connection 
is shown in the accompanying sketch. The 
pipe, which is larger than Is generally used, 
makes a circuit of the boiler, entering at 
about the water line at the front head and 




terminating in a pan, the top of which is 
level with the water line. The feed water 
passes slowly through the pipe and is 
heated enough to precipitate much of the 
scale-forming matter. When the blow-off 
is opened, says a correspondent of Power, 
it Is surprising to see the amount of rand 
that will be blown out. 
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TO MAKE BLUEPRINTS BROWN. 



Young as well as older photographers may 
be interested in learning how to make blue- 
prints turn brown. The method is simple. 
Dissolve a piece of caustic soda the size of a 
kernel of corn in about five ounces of water. 
Immerse the blueprint in this till the print 
changes to an orange yellow. Then wash 
the print thoroughly in a bath composed of 
a heaping teaspoonful of tannic acid dis- 
solved in eight ounces of water. You may 
leave the print in this mixture till it has 
become the desired tint of brown, after 
which thoroughly wash the print and allow 
It to dry slowly. 



HOW TO BUILD A STOCK CART. 



Any farmer can make his own stock cart 
after the manner of the one shown in the 
illustration and will find it a great conven- 
ience whether he has much stock or not. 

The cart has a drop axle (A) worked 
over at a blacksmith forge from two dis- 
carded buggy axles. It should be left 
standard track width and have pieces 1 
ft. long Inserted near the stubs at each 
end to form the drop. This is to bring the 
bed nearer the ground. The bed can be 
made of any lumber about the farm and 
should be just the width to fit into the axle 



making the front end-gate and cart han- 
dle detachable, this “rigging” can be 
wheeled up to the rear of a wagon and 
used for a chute in loading hogs or sheep. 



DEVICE FOR TRUING COLLECTOR RINGS. 



'fhe machine shown in the sketch was 
fitted up by a correspondent of the Engineer, 
for truing up badly worn cast-iron rings on 





A Hand? 8 took Cart 



and 5 ft. in length, and bolted to the axle 
near the middle of the bed. Bolt a cart 
handle on the front and fit the rear with 
two doors and a strong latch. Mount the 
whole on wheels and, according to a cor- 
respondent of the Ohio Farmer, you will 
have a “stock chariot” which cannot be 
surpassed. 

This cart can be readily backed up, when 
mounted upon wheels, to any pen, the rear- 
end dropped to the ground, doors closed 
behind, the cart attached to the rear of any 
other vehicle, and the animals transported 
as many miles as desired, with ease. By 



a G. E. compensated revolving field alter- 
nator. He describes its operation as follows: 
The emery wheel is passed across the rings 
while the machine is running slowly. The 
wheel is run at a speed of 3000 revolutions 
per minute by a small motor. It puts the 
rings in fine shape and saves taking the 
head to a machine shop. Then, too, while 
turning the rings they are liable to get out 
of place. Strips bolted in where the brush- 
holder is taken off and the rig clamped to 
the bolt by two screws, the bottom of the 
casting being split to insure a tight grip, 
will serve the purpose. 



Very few people can draw two different 
pictures simultaneously, but an English- 
man, Sir Edward Landseer, recently proved 
that he could. With the right hand he 
drew the profile of a stag’s head with ant- 
lers, complete, while with the left he drew 
a horse’s head. One drawing was as good 
as the other and the acts of draftsmanship 
did not alternate. 

Google 
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Tables Showing the Percentage of Cotton, bj 
Weight, on Magnet Wires of Various Sizes 



These Valuable Tables, WKicb We Have Not Seen Anywhi 
in Print, are Contributed by W. S. Holmes 



RECTANGULAR WIRES. 



Single Wound. 



Size. Pe^Ct. 

.070 x .060 019 

.074 x .056 0175 

.090 x .054 017 

.092 x .050 0175 

.095 x .075 013 

.100 x .050 015 

.100 x .065 014 

.100 x .074 013 

.100 x .080 0115 

.105 x .000 Oil 

.122 X .095 010 

.125 x .070 0125 

.125 x .115 0095 

.135 x .095 0095 

.140 x .505 015 

.200 x .030 017 

.200 x .042 012 

.200 x .070 012 

.215 x .055 012 

.215 x .090 008 



Size. 




Per Ct. 


.225 x 


.028 




.232 x 


.020 


022 


.240 x 


.075 


011 


.250 x 


.075 


011 


.260 x 


.064 


0105 


.270 x 


.070 


010 


.280 x 


.062 


0105 


.280 x 


.095 


007 


.300 x 


.080 


009 


.300 x 


.110 


0065 


.310 x 


.060 


012 


.320 x 


.075 


0095 


.320 x 


.082 


009 


.320 x 


.125 


0055 


.330 x 


.035 


019 


.335 x 


.115 


006 


.340 x 


.045 


014 


.340 x 


.088 


008 


.350 X 


.080 





8ise. 


Per ct. 


.350 x .090 


008 


.355 x .075 


009 


.355 x .120 


006 


.360 x .100 




.360 x .105 


0065 


.360 x .110 


OOC 


.370 x .064 


0005 


.375 x. 075 


0065 


.375 x. 090 


008 


.380 x .065 


0005 


.390 x .110 


006 


.420 x .115 




.435 x .110 


006 


4375x .065 


009 


.460 x .080 


0085 


.490 x .105 




.5625x .084 


006 


.550 x .110 


0055 


.675 x .052 





Round Wires. 



14. 

15. 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 

23. 

24. 

25. 

26. 



.0640. 

.0571. 

.0608. 

.0453. 

.0403. 



No. 

O 


Size. 

2576 


Per ct 
S. W. 


Per ct. 
D. W. 
010 


3 


2294 




Oil 


4 


2043 


007 


012 


5 


1819 


008 


013 


6 


1620 


000 


014 


7 


1443 


010 


016 


8 


1285...... 


Oil 


018 


9 


1144 


013 


020 


10 


1010 


012 


022 


11 




013 


024 


12 


0808 


015 


027 


13 


0719 


018 


030 



. 021 . 

. 022 . 

.026. 

.030. 

.033. 



.033 

.037 

.041 

.046 

.055 



. .0350 


036 


059 


..0320 


038. 


062 


..0285 


040 


070 


..0253 


041 


080 


..0226 


045 


094 


..0201 


051 


097 


..0179 


048 


100 


..0150 


062 


115 


..0142 


060 


135 


. .0126 


072 


155 


-.0113 


067 


190 



Size. 


a W. 


D. W. 








Per ct 


Per ct 


30. .. 




0100... 


010 


.210 


31... 




0089... 


011 


220 


32... 




0080... 


125 


250 


33. .. 




0071... 


150 




34... 




0063... 


170 


340 






Square Wires. 










Per ct 


Perct 


Size. 


S. W. 


D. W. 


.068 


X. 


.068 




026 


.064 


X 


.064 


016 


026 


.075 


X 


.075 


015 




.072 


X 


.072 


013 




.077 


X 


.077 




028 


.081 


X 


.081 




028 


.085 


X 


.085 


012 




.0907 


X 


.0907 




021 


.008 


X 


.098 


Oil 




.108 


X 


.108 




017 


.1144 


X 


.1144 




019 


.120 


z 


.120 


008 




.121 


X 


.121 ........ 


008 


017 


.128 


X 


.128 




016 


.135 


X 


.135 




018 


143 




143 




013 


.102 


X 


.162 




014 


.187 


X 


.187 




013 


.195 


x 


l?tt 




018 


.325 


X 


.325 




.010 



Digitized by Google 



28. 



295 



RECTANGULAR WIRES. 

Double Wound. 



Size. Per ct. 

.034 x .071 026 

.092 x .071 023 

.100 x .060 032 

.100 x .063 028 

.100 x .086 021 

.104 x .001 020 

.110 x .006 010 

.120 x .060 027 

.122 x .105 018 

.125 x .040 034 

.125 x .075 023 

.125 x .005 010 

.130 x .070 025 

.130 x .100 020 

.131 x .000 021 

.141 x .100 017 

.141 x .005 018 

.145 x .110 015 

.145 x .128 015 

.150 x .036 034 

.150 x .040 030 

.150 x .100 U18 

.150 x .110 018 

.155 x .080 020 

.158 x .142 015 

.160 x .100 018 

.160 x .110 016 

.162 x .127 015 

.170 x .060 024 

.170 x .075 020 

.170 x .000 020 

.170 x .100 016 

.175 x .075 020 

.175 x .100 015 

.176 x .130 014 

.178 x .157 013 

.180 x .040 ...029 

.180 x .045 028 

.180 x .080 ..019 

.183 x .077 020 

,185 x .075 020 

.185 x .090 010 

.185 x .125 014 

.187 x .050 027 

.100 x .060 027 

.100 x .145 013 

.192 x .087 019 

.200 x .020 053 

.200 x .035 032 

.200 x .086 018 



Size. Per Ct. 

.200 x .095 019 

.200 x .106 018 

.200 x .120 015 

•210 x .070 022 

.210 x .125 014 

.210 x .155 Oil 

.215 x .086 019 

.215 x .106 015 

.215 X .140 013 

.219 x .167 010 

.220 x .046 028 

.220 x .070 022 

.220 x .095 018 

.220 x .115 015 

.220 x .120 014 

.220 x .125 013 

.220 x .193 0096 

.225 x .022 051 

.225 x .025 046 

.225 x .055 027 

.230 x .190 010 

.232 x .132....... 013 

.232 x .162 Oil 

.232 x .180 Oil 

.235 x .075 019 

.235 x .085 018 

.240 x .095 017 

.260 x .050 025 

.250 x .062 021 

.250 x .069 035 

.250 x .080 021 

.250 x .003 017 

.250 x .095 017 

.250 x .100 015 

.250 x .125 014 

.260 x .040 030 

.260 x .060 021 

.260 x .100 017 

.265 x .185 Oil 

.270 x .090 016 

.275 x .110 018 

.280 x .034 032 

.280 x .080 020 

.280 x .115 014 

.280 x .120 014 

.280 x .180 012 

.282 x .063 020 

.290 x. 052 026 

.290 x .084 019 

.296 x .115 014 

.300 x .050 028 

.300 x .055 026 

.300 x .080 019 

.300 x .100 014 

.300 x .107 014 



Size. 




PC? ct 


.300 x 


.110 




.300 x 


.115 




.300 x 


.120 




.300 x 


.140 




.310 x 


.060 




.310 x 


.065 


022 


.310 x 


.120 




.320 x 


.105 




.325 x 


.160 




.340 x 


.040 




.340 x 


.060 


023 


.340 x 


.060 




.340 x 


.080 


019 


.340 x 


.090 


016 


.340 x 


.100........ 


014 


.340 x 


.125 




.340 x 


.175 




.345 x 


.100 




.350 x 


.100... 




.350 x 


.130 




.360 x 


.085 




.365 x 


.132 


Oil 


.370 x 


.072 




.370 x 


.100 




.370 x 


.140 


010 


.370 x 


.250 


008 


.375 x 


.070 




.375 x 


.090 




.380 x 


.034 


065 


.400 x 


.029 




.400 x 


.070 




.400 x 


.085 


018 


.400 x 


.090 


015 


.400 x 


.110 


014 


.400 x 


.115 


013 


.400 x 


.140 


010 


.415 x 


.055 


026 


.420 x 


.005 


013 


.420 x 


.125 


on 


.450 x 


.120 


012 


.455 x 


.024 


060 


.460 x 


.070 




.475 x 


.100 


013 


.500 x 


.090 


015 


.500 x 


.095 


013 


.500 x 


.100 


013 


.500 x 


.110 




.500 x 


.120 


012 


.520 x 


.060 


021 


.535 x 


.085 


015 


.540 x 


.125 


on 


.550 x 


.100 


013 


.563 x 


.100 




.570 x 


.125 




.575 x 


.105 


01 ° 


.650 x 


.106 





TO BLACKEN BRASS. 



WIRE SOLDER. 



A— Nitrate of silver, 120 grains; water, 5 
ounces; B— Nitrate of copper, 120 grains; 
water, 6 ounces. Mix in equal quantities 
sufficient to cover the piece of metal which 
has to be blackened. Cleanse the brass of 
all grease in hot soda water and dip in the 
above solution, then heat it in an oven un- 
til Mack enough. 



Tin, one part; lead, one part; bismuth, 
one-half part. Melt together and pour 
through a perforated dish onto a stone or 
metal slab, moving the dish along as the 
solder runs through and cools. Some prefer 
to use a funnel with a fine orifice instead 
of the perforated dish in pouring the solder 
on slab. 
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TOOL FOR USE IN LACING BELTING 



GASLIGHT FLASH SIGNS FOR 
SHOW WINDOWS 



A very handy tool for use in lacing belting 
consists of a pair of ordinary pliers having 
one end made into a hook for use in taking 
out old belts, which is usually very difficult, 
and the other sharpened to a point like an 
awl, so that, should the holes in the new 
belting be a trifle too small they can be 
punched to suit. The pliers are used to grab 
the lace when it is started. In stretching 
bolting silk or any cloth, the pliers, having 
the nose ground thin, are very handy for 
holding the cloth while tacking or nailing. 




The pliers may be used also for cutting 
wires, or cutting wire nails shorter when 
the right size is not on hand.— Contributed 
by J. F. Gunsolley, Independence, Mo. 



A GOOD METHOD OF REPAIRING 
RUBBER ARTICLES 



Cut up into tiny bits a 1^-in. square 
piece of red rubber, put it into a bottle, 
pour a teaspoonful of chloroform on it, and 
cork it up tightly. Let stand for ten min- 
utes, when it will be melted sufficiently for 
use. 

Cut a piece of rubber dam considerably 
larger than the place to be mended, and if 
the hole Is large take a few stitches in it. 
Wet the impaired article with chloroform 
and as quickly as possible apply a layer of 
the melted rubber over as large a surface 
as the piece of dam you have cut. Use a 
small stick for applying the melted rubber. 
Wet the dam with chloroform and stick it 
on. If the hole is very bad, a second piece 
of the dam and more of the melted rubber 
may be used. Five cents* worth each of the 
red rubber and the dam will suffice and the 
remainder of the melted rubber may be 
used again by adding chloroform. 



The little kink that saves you trouble and 
labor every day or week would help the 
other mechanic, too, if he but knew It. Send 
us a rough sketch and brief description. 
This department is for men of every craft, 
-V^that Includes you. j* 



Flash signs for show windows using gas 
instead of electricity may be fitted up so 
satisfactorily that the effect produced is 
quite the equal of that produced by the 
electric flash sign, says a correspondent of 
the Acetylene Journal. 





Gas Flash Light for Signs 

A diaphragm having a varying pressure 
upon it regulates the flow of the gas. 
When enough gas for a flash has entered 
the pipe, the diaphragm is forced up and 
automatically works a plug in a supply pipe. 
By this means a small quantity of the gas 
is let into the lamps at regular intervals; 
makes for an instant a flash of bright light 
and then goes out, except the little point of 
light which keeps the burner going. 

The illustration shows how the gaslight 
flash signs are managed abroad. The lower 
part of the letter is hinged at the bottom 
and each letter is a sheet iron lantern with 
a reflecting back wall and fitted inside with 
an incandescent lamp. The front of the 
lantern is of opal glass to show up the 
characters. To prevent overheating and 
undue action of the wind, the air currents 
are carefully calculated. Clockwork regu- 
lates the flow which acts upon the gas sup- 
ply to each letter, and each letter has a 
separate outlet, all being controlled by the 
rotation of the same cylinder. 

The consumption of coal gas per letter Is 
about half the full consumption of the in- 
candescent burner used, and for ten letters, 
ten incandescent burners are enough, with 
a consumption of about 4.5 cubic feet each 
— that is, about 2.25 cubic feet of coal 
each in actual use, while with electricity 
122 lamps of five candles each would be 
required. To compute a corresponding use 
of acetylene Is easy. The cost with gas is 
of elecq^^^^^^l 
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SHOP NOTES 



REPAIRING A WAGON LOADED WITH WHAT TO DO IN CASE OF INSENSIBILITY 
8,000 LBS. OF MACHINERY. OR UNCONSCIOUSNESS. 



A wagon loaded with heavy machinery, 
wagon and load together weighing 8,000 lbs., 
broke down while on the way to the Crooke 
City mining camp in Montana. The teamster 
was alone twenty miles from help. The tire 
had come off one wheel and the wagon was 
useless until it was replaced. One of our 
readers, Lee R. Clarke of Bozeman, Mont., 
sends us a sketch showing how the teamster 
managed his difficult task. 

Under the rear axle next the disabled 
wheel he built up a fulcrum of such small 
timber as was readily available, with the 
end of one long log wedged in at the top 




' Concussion or stunning, caused by blows 
or falls upon the head or fall upon the feet, 
may cause mental confusion for a time, and 




Repairing a Leaded Wagon. 



next the axle to serve as a lever. At the 
other end of this log was fastened a provi- 
sion box, and into this were piled rocks until 
the weight was sufficiently great to bear 
down the end of the pole on which it rested, 
and so lift the wagon resting on the other 
end, when the wheel was easily repaired. 



A HANDY SHOP LAMP. 



A very handy shop lamp may be made in 
the manner shown in the sketch. A is the 




▲ Handy Shop Lamp. 

tank, B and B are union swivels, and C is 
the burner; %'in. pipe should be used. 

This lamp can be swung to any position, 
making it especially adapted to shop use.— 

JMiIi jLai.J k. TJ , ' .lntn.1 Dmifiinn Til 



mgy be accompanied by laceration of brain 
substances with hemorrhage and clot 

Alcoholic intoxication closely resembles 
apoplexy. Every doubtful case should be 
treated the same as cases of apoplexy until 
the attending physician has decided which 
is the condition. 

In all cases, before the arrival of a physi- 
cian, it is safe to secure quiet and rest by 
laying the person flat upon the back, with 
the head a little raised; heat may be ap- 
plied to the body if it should appear cold. 
If there should be great heat of the surface, 
especially during very hot weather, cold 
may be applied to the body and head, or 
the body rubbed with ice. Use no whisky 
or wines. 

The cautious inhaling of smelling salts 
or hartshorn, followed by some warm drink, 
may be permitted, provided there is a long 
wait before the arrival of the physician. 
But all this must be done with care, with 
the head lifted up so that the patient may 
drink more readily, for in this condition 
the liquids are liable to enter the lungs in- 
stead of the stomach, 10 too 
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ANOTHER PUMP SOD FISHING DEVICE. 

A description of another device for fish- 
ing broken pump rods is s^nt os by E. EL 
Harrison, of Dallas. Tex. He writes: 

We have a well 1,230 ft. deep from which 
we have to pomp our water, using a large 
lift pomp. The rods are coupled together. 



shape shown at Fig. 3, with the fork against 
the side of the casing, making it very un- 
handy to get at. The cheapest and quickest 
method of fishing them out is as follows: 

A fishing trap as in Fig. 4 is made, using 
3-in. pipe, with a 2-in. slit about 4 ft long 
in one side, with a steel dog on the opposite 
side to catch under the shoulder of the 
coupling. The slit in the pipe allows the 




Fig.1. Fig.3. Fig.5. 



with couplings as shown In Fig. 
2, with the end of the rod put In 
the fork of the eoupling and 
fastened there with brads. Fig. 
1, and the couplings having 
male and female ends are 
screwed together. 

Sometimes the rod pulls out 
of the fork leaving it in the 



fork to pass up the pipe far enough to al- 
low the dog to catch under the shoulder of 
the eoupling as in Fig. 5. Where the rod U 
broken the pipe without the slit is used. 



BORING TENONS ON WAGON SPOKES. 

Boring tenons on wagon spokes is a hard 
job where a common brace is used and one 
which requires a great deal of muscular 
power. Nearly every shop nowadays, how- 
ever. is provided with an upright self-feed 
drill, which reduces the difficulties to a 
minimum. 

To bore the tenons, make a small counter- 
sunk hole in the floor perfectly plumb un- 
der the drill shaft. Fit the spoke anger so 
it will run true and straight, put the wheel 
in place and proceed as though drilling a 
hole. The tenons will be perfectly straight 
and square with the wheel, every one alike, 
and the job done with no hard work. — Con- 
tributed by W. H. Raymond, New Shar- 



A GOOD CEMENT FOR CRACKED IRON 
POTS. 

Knead 60 parts of clay and 10 parts of 
iron filings with linseed oil to make a thick 
paste. Add a little linseed oil just before 
applying and let it dry slowly. Will harden 
in two or three weeks. 

OIL CEMENT FOR PORCELAIN. 

Into 10 parts boiling linseed oil previously 
boiled stir 20 parts white lead and 12 white 
pipe clay. Knead the mass thoroughly. Let 
articles cemented stand several weeks to 
harden. 

0 ♦ • ♦ 

The height of a column of water in feet 
multiplied by .434 gives its pressure la 
pounds per square inch. 
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BOW TO BURN CHARCOAL. 



First get good sound wood, black jack, 
black oak, elm, cedar, pine or walnut, and 1 
cut In four-foot sticks. Build a three-cor- 
nered pen out of wood eighteen inches 
across and about four feet high, says a 
writer in the Blacksmith and Wheelwright. 
Then begin to stack the wood on it and 
around the pen. Stack it close, and when 
you have a space large enough on top of the 
stacked wood, build the three-cornered pen 
higher. Then begin to stack short wood on its 
end until you can use long wood again, and 



to the coal and stop all the air-holes. The 
fire will then go out. Then draw out a little 
at a time and let the dirt still lay on the 
pit till it is all drawn. Coal Is harder to 
burn under green dirt. It should burn about 
eight or ten days in a pit with one hundred 
bushels in it. 



A HANDY RATCHET DRILL. 



This handy ratchet drill is in six pieces 
and is shown in several combinations in 
Figs. 1, 2 and 3, in each of which the parts 
are correspondingly lettered as follows: 





so on. Then cover the wood with straw or 
bay about two inches deep. Have the straw 
even and as smooth as possible. Then be- 
gin to cover with dry dust and cover as 
thin with dirt as possible. Open a hole in 
the top of pit where the pen is and drop 
the pen full of chunks that are afire in or- 
der to start the pit to burning. Then make 
about five or eight holes at the bottom of 
the pit to give it air. Don't let it burn too 
fast When it is well afire cover the top 
with short chunks, and straw and dirt; 
watch it closely. Punch a few small holes 
in the pit at the top to allow the smoke to 
come out When the smoke is blue, stop 
the hole that the blue smoke is coming out 
of, and don't give It quite as much air at 
bottom through the air-holes. 

As fast as the wood is burnt into coal next 
to the straw rake the straw out of the dirt 
and let the dirt to the coal, and when the 



A, feed screw; B, knurled feed; C, ratchet; 
D, chuck; E, set screw; F, screw driver bit; 
Ci, drill bit; H, rim of pulley; I, hub of pul- 
ley; L, level in handle of ratchet; S, bush- 
ing; J # tap. 

The merit of this tool is in its great adapt- 
ability. *Each piece fits snugly into its place. 
When used as a wrench or screw driver the 
tool may be used right or left-handed by 
turning the ratchet over. The handle may 
be taken out and used as a level; the bush- 
ings are in six sizes from % In. to 1 in.; 
screw driver bit, four sizes; tap, six sizes. 

Such a tool made by a skilled workman 
from the proper materials would be a con- 
venience hardly to be overestimated. — Con- 
tributed by Lee R. Clarke, Bozeman, Mont. 



When an English journal tells about 
“petrol" it means gasoline; hnd “pjJMffin" is 
their way of saying kerosene, while spirits 
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ROOKS AND POWER TRANSMISSION. 



A Study of the Weak Points and Their 
Remedies 



The employment of hooks for wires, cables 
and certain types of coupled belt ends In 
power and transmission is much more com- 
mon than formerly. Hooks are very con- 
venient for the purpose of unclasping the 
drive temporarily, and various designs of 
them are In use. The sketches herewith ex- 
plain some of the points relating to their 
use. The hook shown in Fig. 1 is one of 
the usual type employed for joining any two 
ends of cable, endless chain system or belt- 
ing arrangement in drives. The hook is 
found designed in several ways. Possibly 
the weakest type is that as exhibited, for 
the reason that there is a lack of ample 
bulk of metal at the point B where exces- 
slve strain occurs when the hook is drawn 
by the coupled parts. The hook circle at A 
may be properly described and a secure 
style of oval obtained for locking, but the 
shoulder portion at B, where the part is re- 
duced in size, is fatal. To overcome this 
defect it is customary, therefore, to use 
hooks in drives In which the back of the 
hook at the point B is described In larger 
proportions by using a surplus of material, 
thus assuring great resisting power. Then, 
again, in many of the patterns of books in 
use in belt drives of smaller proportions, the 
simple line of wire seems in vogue, resulting 
in the describing of a hook circle like that 
shown in Fig. 2. This type of hook Is 
faulty. The legst undue strain in the cable 
system is likely to pull the hook open and 
perhaps fracture it, as at C. The hook in 
Its original form is shown In Fig. 3. Its 
weak point is at D. 

Hooks manufactured on the order shown 
in Fig. 4 may be found In practical service 
in rope and other descriptions of driving 
systems. This form of hook is made with 
a view of having strength In the back of 
the hook, but the shaft, F, is neglected. The 
result is that whenever any unusual strain 
exists, the chances are that the hook shaft 
will break off at this juncture and the com- 
bination be rendered non-effective. In or- 
der to avoid this trouble, many power and 
transmission engineers have the hooks made 
on the eye-plan, as shown in Fig. 5. Then 
when the draft of the coupling on G oc- 
curs, there is opportunity for the hook shafts 
to grip themselves, as each end is locked 
in with the nuts as shown. This makes 
quite a positive union. It is one that can 
be opened readily in case it is necessary 
to remove the link G. It is customary to 
wind these nuts with wire binding so as to 



make them pass through the wheel grooves 
if used in that form. Usually, however, the 
hooked ends are employed only on sprocket 
systems, for elevating weights, where speed 
is slow and the opportunities for traveling 
of bulky parts ample. These styles of hooks 
may also be seen in use for supporting parts 
of the cable drives. The employment of 
guides, idlers, etc., all call for some kind of 
a supporting system, and often the journals 
are hung by means of books produced along 
the lines of the drawings. In the running 




system, however, It is desirable that the 
joints of all connections be as rounded and 
smooth as possible. Fig. 6 illustrates one • 
style of connection for a drive In which coal 
is moved from point to point by a conveyor 
system. Where a joint occurs, the union Is 
made by interlocking the split hook shaft 
into the formed or solid link or eye, and 
then the divided portions of the former 
were locked by binding with wire, as at R. 
These bindings serve to retain the sides se- 
curely and make quite a firm connection, 
so long as the wire lasts. ,Tt seems, how- 
ever, that the wire needs constant atten- 
tion, for as soon as it becomes worn and 
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weak It Is liable to fracture, thus permit- 
ting the parts to open and releasing the 
union. 

In most drives the socket system Is pre- 
ferred. The other forms are chiefly patched 
work, seen in miscellaneous shops, and used 
for slow drives under special conditions. 
The socket plan is next described. The 
caps may be made In halves, one side being 
arranged to lock with the other, as by the 
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belt shifters when the shifter is up above 
one or two floors and a long shifter rope 
is needed. The ends of the cable inserted 
into the locking sides are marked I, I. In 
Fig. 8 is shown the socket which is cast 
like L with tapered ends. The parts K, K 
represent the cable placed within the shoul- 
der coupling. The ends are introduced from 
either side and they meet in the center. 
Then the soft metal is compressed in a spe- 
cially prepared apparatus and the roughened 
interior surfacing so securely bites the wire 
or rope that a very strong union results. 
The form of link for locking with a cable 
hook or corresponding part, shown in Fig. 
9, is also in use. This style of locking eye 
is made by turning the ring on a stub and 
uniting the ends as shown. There is a 
chance left at the Jointed ends to insert a 
bearing clasp by which union is made with 
any desired connection. 

One also sees the common type of screw- 
fitted clasping sides, as in Fig. 10. This 
consists of two portions, each portion being 
shaped like box caps, and the caps are 
placed together and either united by means 
of screws or by bolts with nuts. Some- 
times rivets are utilized and the rivets are 
headed up. The letter N designates one of 
the caps and M the inserted cable end. This 
is for uniting parts which do not pass in 
grooves.— Contributed by “R.” 



A TOOL FOR PULLING STAPLES. 



Draw a piece of steel, an old rasp, or 
something of the same size, to the shape of 
a thin chisel. With a chisel cut a claw 
about 1*4 in. long and shaped like the cjaw 

1 ^ 

■ 

Tool for Polling Staples. 



use of rivets, Fig. 7 at J, J, or by brazing 
into the stubs and locking with other de- 
vices. The sockets are often welded and 
bored for the rivets. Sometimes they are 
cast in molds. Some are iron and others 
brass or other metal. Copper is used now 
and then. The cable ends are inserted into 
the hollows, and as the inner sides of the 
are grooved around the circle, when 
the aides are tightly closed, there is a ten- 
dency to bite the cable of wire or rope <iuite 
securely, so that when a good joint is made, 
the cable ends remain intact under heavy 
strain. This manner of uniting the ends 
snide rones or cables for wheel 



of a hammer. The bend of the claw' is 
shown in the illustration. This is a good 
staple puller, says the Blacksmith and 
Wheelwright, but does not save the staples. 



USES A POCKET MIRROR. 



“In doing some kinds of w’ork one Is 
sometimes obliged to get down on his back 
to put in a screw or to see that everything 
is right,” whites one of our readers, “for 
this purpose I often use a small pocket mir- 
ror having a handle and joint for turning 
it to any position/ 0 ' 9 ' 






302 



EARTH AND TIMBER DAM ON SANDY 
FOUNDATION. 



An earth and timber dam involving no 
Vecial or*?/ jeering problems and which is 



rightly pnt in, will stand for generations. 
In sections where timber is still plentiful, 
this principle can easily and profitably be 
applied to many different uses, such as wing 
walls and re-enforcements for waterways 
and race banks. 




specially adapted for use on a sand founda- 
tion is shown in the cut. A writer In the 
American Miller says: 

A peculiar feature of this dam lies in Its 
circular construction and earth filling, mak- 
ing an earth dam, held together by timbers 
laid up, for all the world, like a laminated 
wheat bin. Each cell is 5 feet by 5 feet, 
and the earth Is tamped In as the dam is 
raised a foot or two, a stream of water pour- 
ing into the cell during the operation. 

It will be noticed that the cells are not 
perpendicular, but lean at an angle toward 
the upstream of the dam. This is intended 
to act as a brace to the structure and avoids 
getting the spikes too close together In the 
cross timbers. No attempt is made to have 
the planking on the upstream side water- 
tight, but that on the downstream side is 
very carefully and strongly laid so that no 
water escapes and that it cannot be torn off 
by ice. The capillary action of the earth 
tilling is depended on to keep the cell tim- 
bers wet and away from the air so they will 
not decay. 

While this particular dam, which is 700 
feet long and 19 feet high, cost about $80,000, 
others on the same principle, but differently 
located, need not cost much more, if any, 
than an ordinary timber dam. But it repre- 
sents one of the best types of modern dam 
construction for sandy bottoms, and, if 



COMPRESSED AIR FOR CLEANING BOILER 
TUBES. 



Compressed air works like a charm for 
cleaning boiler tubes, leaving them as clean 
as on the day they were put in. This is the 
verdict of a correspondent of the Engineer, 
who had formerly used steam hose for this 
purpose, but upon the installation in the 
plant of a large air compressor for pump- 
ing water, tried the compressed air method. 

The air pressure was about 200 lbs. per 
square Inch, and the rest of the apparatus 
consisted of a %-in. hose with a straight 
piece of %-in. pipe for the nozzle. 



BLACK WATERPROOF DRESSING. 



Mix together 7 lb. best black paint. % lb. 
powdered litharge, 1 pt. oak varnish, % pt. 
boiled linseed oil, ^ pt. thick boiled oil. 
Apply as ordinary paint. This dries Bharp 
with a good gloss, says the Master Painter, 
and is durable and elastic. Especially good 
for railway and wagon covers, tarpaulin and 
such purposes. 



The steam yacht “\rrow” has a record of 
42 miles an hour— the fastest time fver made 
on water. 
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TOOL FOR CLOSING CAR DOORS. 



Shippers, In particular, will appreciate the 
simple tool shown in our illustration. Many 
car doors made, apparently, to close by 
hydraulic power, 
refuse to work 
properly at the 
critical moment 
and cause any 
amount of annoy- 
ance and delay — 
then is the time 
when the tool is 
' • handy. Fig. 1 
shows the two 
parts which any 
blacksmith can 
make. A is a 
piece of 1-in. 
drawn shafting, 
flattened at one 
end, making a 
rather prominent chisel-shaped hook on end 
C, which should be hardened, as some doors 
are Iron-bound. 

B is the leg or brace which must have a 
very sharp point on end D, with shoulders 
as shown to prevent burying too deeply in 
side of car. Fig. 2 shows the tool put to- 
gether. 

A (Fig. 1) is 3 ft. long; B is 2 in. Hole 
for bolt should be about 6 in. from end, or 
two or more holes can be bored. Fig. 3 
shows how tool is used having a ratchet 




effect by working the bar back and forth 
and pressing leg firmly up against car. — 
Contributed by S. J. Hoag, Jonesville, Mich. 



diameter of a piston squared and mul- 
tiplied by .7854 gives its area. 



PORTABLE ELECTRIC PLANER. 



An electric railway in California which 
had occasion to plane several hundred 
wooden trolley poles, and found it difficult 
and expensive to haul the poles to a mill, 
built a home-made portable electric planer 
as shown in the Illustration. 

It consisted of a planer head mounted on 
a substantial wooden truck and belt-driven 
by a 5-horsepower 500-volt direct-current 
General Electric motor. The rollers were 
made of two sections of 10-inch wrought- 
iron pipe, castings being fitted In the 
ends for the axle bearings. A pair of 
plow handles were used to push and guide 
the planer, the starting box for the motor 
being mounted between the handles, as 
shown. The entire outfit cost but $60 out- 
side of the motor, which the company had 
in stock. The poles were 35 feet in length, 
with 8-inch tops, and it took about one 
minute to plane down one of the four 
sides of a pole. The poles were planed as 
they were unloaded from the cars, at the 




Handy Portable Electric Planer 

rate of six poles an hour. There was not 
only considerable saving in time, but also a 
great saving in expense, as it cost but ten 
cents per pole as against $1.15, the price 
estimated for doing it by hand. 

A good imitation mahogany stain consists 
of 1 part Venetian red and 2 parts yellow 
lead mixed with thin gliuvnize and laid on 
with woolen cloth, ized by VjOOQ LC 
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RUNNING A GENERATOR WITH A BI- 
CYCLE. 



One of our readers, W. J. Slattery, of Ems- 
worth. Pa., uses an old bicycle for running 
a small 10-volt generator; he says: 

• “The front forks of the wheel are securely 



valve was in the suction chamber of a triple 
compound direct acting pump with 15 x 24 
inch water plungers. The broken valve seat 
was in the lower left-hand corner and 
could not be pulled with a wrench. 

The combination instrument, however, 
worked amazingly well. 




braced to the wall and the back forks are 
then braced up so as to have the back wheel 
clear the floor about 3 in. The generator is 
set 5 or 6 ft. distant. To keep the belt tight 
a sliding brace can be made and worked by 
a screw. 

“I have one of these rigged up and it is 
just the thing for charging small storage 
batteries, running small motor and for all 
experimental purposes where light power is 
required for a short time.” 



METHOD OF REMOVING BROKEN PUMP- 
VALVE SEAT. 



A solid bar wrench fitted over the head 
of a valve wrench was the instrument used 
by a correspondent of the Engineer for tak- 
ing out a valve seat In which the guard 
stem had been twisted off. As only one hand 
could be got into the chamber at a time It 
was impossible to drill or chip it out. The 








The machinist blocked up against the 
handle of the wrench with a 4x4 pine 
block, which extended through one of the 
hand-holes far enough so that he could put 
the cap of a jackscrew against the heavy 
brick wall. He then slowly turned the 
screw. In a few minutes he was rewarded 
with the loosening of the valve seat Upon 
taking it out he drilled out the old guard 
stem and fitted another, and put the seat 
back in place again. 



BRIDGEWALL FOR WOOD FUEL. 



The accompanying sketch is used by a 
writer in the Wood-Worker to show how 
brick is placed on a bridgewall to prevent 
wood from dislodging it when firing. 

Lit* of bottom Bot/tr 




The front end of the brick, being below 
the back end of the row in front, prevents 
the ends being caught and loosened by pass- 
ing wood over them. 

' 4,^ 

About twice a year evaporating tests, to 
determine the efficiency ofi the boiler, should 
be made. This does not require an expert* 
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A KINK FOR THE PLANER. 



SCREW DRIVER FOR SET SCREWS. 



We have a considerable number of plates 
about 2 feet by 3 feet by % inch to plane. 
A great many of them are warped so they 
will not lay flat on the four planer blocks 
we have and with these warped plates con- 
siderable time was lost in hunting sheet iron 
bushings, etc., to shim up with. 

To remedy this I had four more blocks 
oast, just like the ones we had with the ex- 
ception of a lug put on them at c. This lug 
was tapped for a %-Inch set screw which 
allows for enough adjustment to accommo- 
date all warpage. 

With this simple device the plate could 
be set up in half the time ordinarily used in 
shimming up with bushings. The bushings 
were a nuisance, also, for they frequently 
dropped out— Norman, Muscatine, Iowa, 
c 



The accompanying illustration shows a 
handy form of screw driver for use on set 
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screws. Fig. 1 shows the shape of the tool, 
while Fig. 2 shows its position when in use. 
—Contributed by Lee R. Clarke, Bozeman, 
Mont. 



One cubic foot of steam is produced from 
one cubic inch of water evaporated under 
ordinary atmospheric pressure. 

e 




▲ Kink for the Planer. 



How to Wind a Magneto Armature. 



By the following method a magneto arma* 
ture may be wound in from 15 to 20 min- 
utes, when by hand it would take two or 
three hours. 

Usually the armature already has a hole 
tapped in it where it was fastened 
on the coil-winding machine in the 
factory, where it was first wound. 

At this hole hasten it on the chuck 
of a Miller’s Falls breast drill with 
a piece of wood and then put in a 
vise as shown In sketch. 

Put the reel of wire on a spindle 
so it will revolve as the wire is 
wound on the armature. Have a 
friend turn the drill while you 
guide the wire. Use No. 40 B A S gauge 
wire. — Contributed by W. J. Slattery, Ems- 
worth. Pa. 



FIREPROOFING CLOTH. 



Dyers at Manchester, England, are using 
tttanlc acid (the oxide of titanium) for fire- 
proofing cloth, reports United States Consul 
Frank W. Mahin of Nottingham, England. 
Cloth treated with this acid was demon- 
strated to be non-inflammable. When touched 
.with a lighted match the fire smoldered 







Winding a Magneto Armature. 

and went out. It is claimed that dyeing, 
boiling or washing t WlH not remove the 
acid. 
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AUTOMATIC SHUT-OFF FOR A PRIVATE 
COAL BIN. 



An automatic shut-off for a private coal 
bin will be found a great convenience and 
is one which may be easily constructed by 
any man or boy. 

The bottom of the bin is constructed so as 
to convey the coal to the spout. When not 
in use the spout takes the position shown in 
Fig. 1. When coal is to be takeu from the 
bln all one has to do is to press down the 
spout until the lever L (Fig. 2) drops and 
catches it by the pin P, which holds it down 
for the coal to run out. 

The pail which catches the coal is placed 
on a stand which acts as a lever D. (Fig. 
2). On the end of this lever is a weight, 
W, made in the form of a box so that when 




clogged or otherwise out of order. This 
makes it very convenient for the person not 




desiring to use a fire shovel in zero weather. 
—Contributed by F. Blessin, Eldorado, la. 



HOW TO MAKE A WOODEN AXLE. 



Select a piece of wood of the proper size, 
find the center and draw a chalk line on 
all four sides the whole length, as at A, 
Fig. 1. The end view (Fig. 1) shows a 
gauge mark across it. If the wheels have 
an inch dish, measure 7-16 in. down from 
the horizontal line and 1-16 in. in front of 
the perpendicular line, stick dividers in the 
dot and strike a circle as large as the outer 
end of the journal is to be (end view. Fig. 



Fi 3 . 1. 

Front View 

a pail of larger capacity is to be filled the 
weight can be increased, or vice versa. When 
the pail is full of coal it over-balances the 
weight and causes the bar, F, to turn for- 
ward, thereby striking the lever and releas- 
ing the spout, which flies upward (impelled 
by the weight C, Fig. 2), and so shut off 
the coal. 

The action of this coal bin is not only 
simple, but in all cases certain, unless 
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ns. i 

1). With the square draw a line on all 
four sides of the circle and from these draw 
lines to the collar (B, Fig. 2.) 

Draw a line, C, across the center of the 
circle, and from point to center line at the 
collar. D is the square of the center line 
of the arm. To get the collar squares, mark 
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out to one side from the center, reverse the 
square and get the line all around. 

To cut the top and bottom off, strike the 
end all out and cut off the front and back 




sides. The arm is then the right size and 
set right. Make it 8 In. square and round It 
up. A correspondent of the Blacksmith and 
Wheelwright, who describes this method, 
says he usually puts steel skeins on the bot- 
tom. 



ANOTHER SHOCKING MACHINE. 



DEVICE FOR SECTION RULING. 



The little contrivance here shown, I have 
found very convenient in section ruling, 
writes Signa L. Hatfield, of Wagoner, I. T. 

Little explanation is needed. A is made 
of wood or other suitable material about 
% in. thick (I have used cigar-box nda- 
terial). The notch cut out is slightly (say 
% in.) longer than the triangle which is 
to be used in it Placing the device as 
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Derloe for Section Baling. 





The shocking machine shown in the sketch 
is very easy to rig up and will produce the 
same results as an expensive machine. 

Take an ordinary bell outfit. Connect up 
the bell. Attach an extra wire to A, which 
is a regulating scfrew. To B on the bat- 
tery attach another wire the same as to 
A. To the free end of these wires attach 
a small piece of iron. Grasp an iron in each 



shown in the sketch the spaces between lines 
may be made very regular. Draw a line 
along the triangle, and then holding the tri- 
angle 'stationary slide the device as far as 
it will go to the right, then slide the trian- 
gle until it strikes the adjusting screw, 
when it will be in position for making the 
next line. The adjusting screw, C, makes 
it possible to vary the space between lines. 




Home-Made Shocking Machine. 



hand and have a friend turn on the bell. 
As the friend makes the connection you 
will receive a delightful shock. To intensify 
the shock, plunge C into a pan of water, 
grasp F in one hand and place the tips of 
the fingers of the free hand in the pan of 
water and proceed as before.— Contributed 
by Geo. Frye, 903 Vine St., San Jose, Cal. 

Points in Diagram: A— Regulating screw. 
B— Set-screw on battery. C— Handle. D— 
Push-button. E— Battery. F— Same as C. 



The head of this screw should be filed off 
on the sides until one dimension of the head 
is the same as the thickness of the wood. 



REMOVING VARNISH STAINS. 

To remove resin, varnish or sealing-wax 
stains from fabrics, warm and apply strong 
methylated spirits. In rubbing the mater- 
ial apply the friction th^^^of the stuff, 
or a rough spot will life left 
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THAWING UNDERGROUND FROZEN 
WATER SERVICE PIPES. 



Thawing underground pipes is one of the 
plumber’s hardest problems at this season 
when the pipe is sometimes frozen from 
the cellar wall to the main in the street 
and thus very difficult to get at. The ma- 
chine shown in our illustration was devised 
by a correspondent of the Metal Worker just 
for this purpose, and will open any job on 
a straight line. 

It consists of an ordinary 15-gal, expan- 
sion tank resting horizontally on legs made 
from the band iron taken from bundles of 
sheet iron. In one of the openings intended 
for the water gauge is a short nipple and 
a %-inch cross. On one side of this cross 




For Thawing Underground Berrioe Pipes 



is an ordinary steam gauge to register 35 
lbs., and on the other side is an ordinary 
safety valve, set to blow off at 30 lbs., for 
safety. On the top of the cross is a nipple 
and a gate valve to let out the air when 
filling the boiler with water. In the other 
water gauge opening there is a ^-in. nip- 
ple and a % x *4 -in. reducing elbow, with 
a short nipple, and a swinging check valve, 
then another nipple and a ^4-in. gate valve. 
This is where the steam supply is taken 
from. In one end of the boiler is an 
elbow and a short nipple and a %-in. gate 
valve with a tin funnel on the top to fill 
the boiler with water. The other openings 
are plugged. 

To put this apparatus in operation put 
two pailfuls of water — hot, If possible— into 
the boiler, and with two good gasoline fur- 
naces under the boiler run the steam up to 
25-lb. pressure. On a %-in. service pipe use 
a coil of pure tin pipe for tubing, 75 ft. 
long, with a *4-in. brass coupling soldered 
L on one end to fasten about 10 ft of *£-in. 



hose for steam. On the other end attach 
a union for connection to the %-in. valve 
on the boiler. Unroll 15 to .20 ft from the 
other end of the tin pipe and push it in 
the service pipe until It strikes the ice. 
Then everything Is ready for the steam to 
be turned on slowly, and soon the hot water 
and steam will be seen returning; but it is 
necessary to keep pushing the tubing into 
the pipe as fast as the ice melts, for if it 
is not kept well up to the ice it will not 
thaw, even if only 6 in. from the ice. In 
fact, it works decidedly better if it be kept 
against the ice in the pipe all the time. The 
tin tubing should have a %-in. opening, 
leaving plenty of space around it for steam 
and water to return. 

A good round way stop or gate valve 
should be placed on the end of the pipe be- 
fore starting, to avoid receiving a bath be- 
fore it can be put on after the pipe is 
opened. When the water starts, have the 
helper pull the pipe out as quickly as pos- 
sible and close the stop valve, when the job 
is completed without much trouble. If the 
water in the boiler gets low, which can be 
told by the steam suddenly dropping off, 
exhaust the steam in the boiler into a bucket 
of water and then empty the water into the 
boiler. This will warm the water that Is 
to enter the boiler and aid in getting up 
steam again quickly. With this outfit its 
inventor has opened 86 ft. of %-in. service 
pipe in the ground in three hours’ time with- 
out a helper, and the service seemed to be 
frozen solid. 

When using it outside of a building three 
furnaces and a sheet iron jacket to keep 
off the wind may be used. This machine 
is cheap to rig up and successful in opera- 
tion. 



SPLIT NUTS IN DRIVING THREADED 
WORK. 



It Is, not good practice to use a nut with 
a saw slit in one side for threaded work, 
especially if it will not come off easily. If 
a cold chisel is driven In the slot to ease It, 
this soon results in a halved nut which is 
even more difficult to handle. 

The split nut shown in the sketch is orig- 
inal with a correspondent of the American 
Machinist, who says he has used a set of 13 
such, ^4 to 1 in., constantly for several years 
and finds them both cheap and effective. 

They are made of cast steel, tapped to a 
full thread and turned concentric with the 
threaded hole. The length =d= the diam- 
eter of the tap, and the outside diameter 
of the nut = 1% x d. After the slots are 
cut, the nuts are opened a trifle with a 
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chisel, to insure their being turned on freely 
by the' fingers after hardening. It takes but 
a jiffy to spin them on. They are hardened 
in oil and given a spring temper by burn- 
ing off the oil. 

A common lathe dog or a 3 -jawed chuck 




Spilt Nut for Threaded Work 



closes them on to a thread very firmly. A 
set takes up a space of 1 in. by 8*4 in. placed 
tandem, with the slots over a narrow up- 
right strip of brass. 

LIGHTING DEVICE FOR STONE CUTTERS 
AND OTHER CRAFTSMEN. 

Portable electric lights are now used by 
many stone cutters who require good light 
for granite and marble lettering, says the 
Monumental News. As the work proceeds 
the light must be moved to many different 
positions and with the ordinary light It is 



Portable Electric Light for Cloae Work 

* hard to keep the shadow from falling on the 
stone. 

The light may be satisfactorily arranged, 
where electric lights are used, in the man- 
ner shown in the sketch. A wire guard 
protects the lamp against breaking and a 
strap is convenient for fastening it to the 
head. This arrangement causes the least 
bother and gives a light equal to the best 
daylight. 

A good plumbers’ cement consists of 1 
part of black rosin melted, to which is 
added 2 parts of brickdust, finely powdered 

and thoroughly dried. 



HOW TO BRONZE CAST IRON. 

The Maschlnenbauer describes the follow- 
ing process for Imparting to common cast 
iron all the rich glow of bronze, without 
covering it with a metal or an alloy. Hav- 
ing thoroughly cleansed the surface and 
rubbed it down smooth, apply evenly a coat 
of vegetable oil, say sweet or olive oil, and 
heat the iron object, being careful that the 
temperature does not rise high enough to 
burn the oil. At the moment of decomposi- 
tion o'. he oil the cast iron will absorb 
oxygen, and this forms upon the surface a 
brown oxide skin or film, which takes a fast 
hold and is so hard that it will admit of a 
high polish, thus bestowing upon the iron 
a striking resemblance to bronze. 

SUSPENDING WIRES TO TREES. 

In constructing telephone lines it is fre- 
quently desirable to suspend a wire to a 
tree. The American Telephone Journal gives 
the proper method of doing this. 

The twisted wire is run through an insu- 
lator suspended from a limb as shown in 




Insulated Suspension for Telephone Line 



the sketch. If the wire were fastened di- 
rectly to the tree the tree would sway with 
the wind and the wire might break. The 
insulator affords a flexible support which 
holds the wire in place without regard to 
the motion of the tree. 

Often, when in need of a flat pulley, only 
a crown pulley will present itself. Now, 
we all know of several ways to crown a 
flat pulley, but when a friend of mine pro- 
ceded to flatten a crown pulley (wood) with 
a rasp, the obvious simplicity of the thing 
almost killed father, says a correspondent 
of the American Machinist. 

To make paint stick to tinware scratch 
the surface of the tin with a piece of rough 
pumice or sandpaper, apply a coat of thin 
shellac varnish and then paint of the de- 
sired color. This will bprevent the paint 

from shelling off 
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HOW TO MAKS TOUR CLOCK START 
FIRES FOR YOU. 

BT WU. H. MATTHEWS. 

You must have an eight-day clock or one 
which has an alarm that is wound from 
the outside of the clock. 

Get an empty spool, A (Fig. 2); saw a 




FIB. 3. ANOWfHNTAiaa 

groove in it on one end, B; attach a String, 
F, with a short piece of wire attached to 
the loose end, E. The string should be 
about 16 in. long. 

Get a piece of white pine about % in. 



For the fire starting apparatus, procure 
a piece of tin; either a round or square piece 
will do. The top of a 10-pound lard bucket 
is just the thing. Fig. 4 shows how this 
is made. Take an old chisel and cut three 
pieces B, B, B. They must not be cut clear 
out of the tin but cut only on three sides. 
These pieces, B, B, B, must be bent upward 
to hold the match, E, They should be about 
1% in. high and about % in. 
wide. Make a hole in the 
two front pieces, B, B, large 
"v V7Y* # enough to let a match slip 
^ //// / 44 — • through easily. The last 
to » piece, B, should not have a 

hole l* 1 Take a piece of 
S old rusty water bucket hoop 
\_ K about 6 or 8 in. long and cut 
| a small notch in one end so 
that it will pass the head of 
the match, E. Then cut sev- 
eral (three will do) pieces of 
tin and bend them up, C, C, C, 
and over the spring and so 
mount it that it will press 
tolerably hard against the 
y* head of the match, E. All 
f now remains to be done 

r is to take a P iece of sand- 

hCxStT/ paper about 1 in. wide and 4 
or 6 in. long; tie a strong cord 
long enough to reach from 
the machine (Fig. 4) out to 
Fig. 3, which should be placed 
on the floor in front of fire- 
place and up to trapdoor, 
which is laid on the mantel with the clock 
placed on top of it A weight should be at- 
tached to the other end of this cord. (See 
Fig. 3.) A small sack of sand is best for 
the weight 



thick, 6 in. wide and 16 in. long, A (Fig. 1) ; 
saw a piece out of one end of it as shown. 
The piece sawed out should be 4 in. by 5 
in. Take the piece you sawed out and cut 
off about % in. on one side and put it back 
from where it was taken; but before doing 
this, cut a small place in one end of this 
piece so that an empty spool can turn easily 
in it (See D in Fig. 1.) Run a long wire, 
C, through the piece, A, and also through 
B, and the spool, D. This will make a trap- 
door that will drop when the string F is 
wound on to spool, G, and the piece of wire, 
E, is withdrawn from under B when the 
alarm runs down. A close study of Fig. 1 
will show you exactly how to make this 
part of the apparatus. 

Take a heavy piece of wood, A (Fig. 3), 
and cut a piece out of one end and mount 
a spool in this place so it will turn easily 
(B, Fig. 3). 



Now to put the fire-starter in operation. 
At night before retiring let the fire burn 
down low. Cover the coals after raking 
them to the back of the fireplace. Put on 
your wood. Take your fire-starter (Fig. 43 
and place a match, E, through holes F, 
F, with the head next to spring, D. Place 
the sandpaper, A (Fig. 5), between the 
match and the spring, D, with the paper 
projecting toward rear of fireplace. Put 
Fig. 4 between the fire-dogs and run the 
string attached to the sandpaper over spool, 
B (Fig. 3) and on up to trapdoor, B (Fig. 
1). Insert wire, E (Fig. 1), under trapdoor, 
B, and lay the weight on trapdoor. Wind 
your alarm and push spool G (Fig. 1), on 
the thumbpiece that winds the alarm. Set 
your alarm for any hour, and when it rings 
the string will wind onto the spool and pull 
the wire from under trapdoor. The weight 
will fall and jerk the sandpaper from 
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.between the match and spring and strike It, 
starting a fire. Be sure to have a notch in 
the spring so that it will pass the head 
of match, or it will put out the match when 
struck. Lay something that is easily 
burned close to the head of match to start 
the fire. Excelsior and paper are both good. 

This is a good thing for a lazy man and 
costs nothing to make. I used such an 
apparatus several winters, and it is nice to 
have a warm fire to get up by. If you do 
not wish to attach it to your clock, run 
the string to your bed and pull it and start 
the fire yourself. 



HOW TO MAKE AN AUTOMATIC FURNACE 
TENDER. 



It is a simple matter to make a device 
which will open the furnace dampers at any 
desired hour day or night. It is particularly 
desirable for use in early morning in order 
that the house may be warm before getting- 
up time. The instructions are by a corre- 
spondent of the Metal Worker. 

Most furnaces have two draft doors, a 
check draft at the back and a draft door, 
or lid, in front When the furnace is 
checked the door in front is closed and the 
rear draft is open, allowing air from the 
cellar to go into the chimney without pass- 
ing through the furnace. When the fur- 
nace Is burning the rear draft is closed and 
the front one open, forcing the air to go 
through the grate to reach the chimney. 
The simple device illustrated will permit 
the draft to be shut off as desired, while a 
common alarm clock will close the check 
draft and open the front draft at any hour 
desired. Pulleys must be screwed into the 
celling, as shown in Fig. 1. Fine rope leads 



from the check draft to the end of the lever 
E and from the front draft to the end D. 
A hard wood stick 12 in. long is shown 
by D, C, E working loosely on a screw, C, 
driven into the wall or other convenient sup- 
port. F is a weight, consisting of an empty 
tomato can, into which coal can be put until 
it is just heavy enough to operate the drafts. 

To check the furnace the end E is drawn 
down, as shown in Fig. 1, raising the check 
draft and allowing the front draft to close 
of its own weight The end E is held down 
by a lever, G H I, hinged in the middle on 
the bottom side and fastened to the wall by 
a screw at I, on which it works loosely. 
The alarm clock, Fig. 2, is set to go off 
at any desired time and is placed on a shelf, 
so that when the alarm goes off the winding 
lever for the alarm, which has been length- 
ened by binding a piece of hard wood, 
strikes the hinged lever from below at H, 
bending it up so that it flies out of the way, 
releasing the end E of the solid lever. The 
weight F then falls, as in Fig. 3, opening 
the front draft and allowing the check draft 
to close of its own weight. 



PACKING FLANGE JOINTS WITH AS- 
BESTOS 

For packing flange joints, a correspondent 
of the Engineer claims that thin sheet as- 
bestos (wet) is far ahead of the best rub- 
ber, if a permanent joint Is required, though 
a rubber gasket can be put on much more 
quickly and easily. 

Great care is necessary in handling the 
wet asbestos, but if the joint is well made 
with very thin sheet asbestos and the 
flanges are in good condition, it will stand 
several hundred pounds pressure. 
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TWISTING A “JlcINTlRE JOINT” IN 
GERMANY 



American linemen use only a pair of 
pocket pliers for twisting up a Mclntire 
joint, says the American Telephone Journal, 
but in Germany the linemen have a pair of 
clamps especially for the purpose. These 




clamps resemble nut crackers somewhat, 
but have a number of slots fitting the dif- 
ferent sizes of Mclntire joints it may be 
necessary to make. Each clamp has a 
handle and a set screw by means of which 
its jaws are fastened about the sleeve to be 
twisted. With the sleeve in position and 
the two clamps applied the joint is made by 
revolving the bandies in opposite directions. 



AN EMERGENCY WATER FEED 

The shop was away out in the woods; the 
boiler an upright and the engine a 6xl2-in. 
The injector went all to pieces one afternoon 
and they had no pump. Most people would 
have shut down and waited till a new in- 
jector could be telegraphed for and received. 
This is what the engineer did. There was a 
piece of five-inch gaspipe under the bench; 
it happened to be aliout three feet long and 
threaded at each end. Caps .were screwed 
on and one end connected by way of a one- 
inch pipe to the feed-pipe. This one-inch 
pipe .was long enough to raise the five-inch 
length above the top of the boiler. The up- 
per end was provided with a short length of 
one-inch pipe provided with a globe valve 
and ending in a funnel. This end was also 
connected with the steam space by a half- 
inch pipe running into the hole lately occu- 
pied by the third water-gauge cock. The 
shop started at seven the next morning and 
for four days that boiler was fed by gravity. 
The valve In the steam pipe and in the one- 
inch pipe below the five-inch piece would be 
closed; the Dig pipe filled through the fun- 



nel; its valve would then be shat, the others 
opened and down would go the water into 
the boiler. Of cotfrse it made hard work 
lugging water up a ladder in pails all day, 
but the engine kept turning. 



GLUES FOR RESISTING DAilP 



1. Prepare ordinary glue with boiled lin- 
seed oil. 

2. Melt 1 lb. glue in 2 qt skimmed milk; 
shellac, 4 oz.; borax, 1 oz. Boil in a little 
water and concentrate to a paste by heat 



TO MAKE PAINT ADHERE TO GAL- 
VANIZED IRON 



In painting galvanized iron apply first a 
solution of ammonia water, using a white- 
wash brush to put it on with. Allow this 
to dry before applying the paint, says a cor- 
respondent of the Metal Worker, and there 
will be no difficulty about the paint adher- 
ing to the iron. 



HOW TO MAKE A HOE FOR THE 
FIRE-ROOM 



A hoe much better adapted to the dimen- 
sions of the boiler and the kind of fire car- 
ried can be made at home rather than 
bought, says Power. To make such a hoe, 
rivet a %-In. malleable railing flange on to 
a piece of iron, 3-16x6^x13 in. Screw in a 




piece of pipe of the proper length, and fit 
the other end of the pipe wTth a piece of 
iron bent as shown in the illustration. This 
can be put on by means of a reducing 
coupling. 



A machine for keeping the smoke tubes 
of marine or stationary boilers free of soot 
has recently been invented. Hitherto the 
tubes have been swept out about every 
seven days; by means of the new device the 
retarders in the tubes which break up gases 
on their way through the tubes are rotated 
by a handle on the outside. The operation 
Is so simple that it can be performed every 
few hours, giving an economical result in 
the coal consumption. 
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SHOP NOTES 



A SPECIAL METHOD OF BRAZING CAST 
IRON. 



The following process is given by a cor- 
respondent of the Blacksmith and Wheel- 
wright as his particular method of brazing 
cast iron. The illustration shows a piece of 
windmill, all in a solid cast piece, with a 
break at A, and brazed from the inside in 
the manner described. The writer says: 

“I take 1 part of pulverized glass, 2 parts 
of ground marble, % part of carbonate of 




iron, 2 parts of pulverized borax. For flux 
take 1 part of water and 1 part of pulver- 
ized borax. To grind your marble and iron 
take a bastard file or an emery wheel about 
No. 36 grit, so as not to make filings too fine. 
To pulverize the glass I take a piece and 
hammer on it on my anvil. One learns in 
a few hammerings the best way to pulver- 
ize it. There is a trick in it, but I don’t 
know how to explain it. 

‘When your casting is ready to braze, take 
your mixture and the flux and make a paste 
and put a thin coat on each piece and bolt, 
strap or wire them together so they will not 
move while in the fire. Put it in clean fire 
and heat to high red heat; put your brass 
spelter on it till It melts; use plenty of it on 
your work to be sure of a good job. When 



the brass is melted, cut off your blast and 
let it rest there till it turns nearly black, 
then you can remove it and put it away so 
you can use your fire if you are rushed. 
When cold take off braces, bolts or wire, 
whichever it may be, file up and your job 
is ready. Now remember, if there is any 
dirt or grease you won’t get rid of it. I heat 
the iron to a red heat and use steel brush 
and give it a good brushing. Then let it 
cool. Don’t bolt the braces too tight to- 
gether; if you do, when you heat your cast- 
ing it will expand and your brass won’t go 
through where it should. You must use 
borax the same as if you were going to 
weld steel. To braze iron or steel do not 
use glass or malleable iron; use only borax 
with some carbonate of iron, and of course 
you must use the brass. You must cake 
your coal so there will not be too much 
sulphur or gas in it to spoil your job.” 



MAKING A FLOOR-CLEANER. 



The floor-cleaner shown in the sketch 
was made by a correspondent of the En- 
gineer from some rubber belting about 3 
in. wide and 18 in. long. Two pieces of 
hardwood 6 in. wide, 18 in. long and % in. 
thick were cut in the form, shown, and put 




Bubber Floor-Cleaner 



together with the rubber between them, so 
that the rubber projected below the wood 
about % inch. An old broom handle was 
inserted and the cleaner was complete. 

The floor on which this was used was a 
cement one, and the cleaner worked well 
for pushing water out of the room. It is 
also good as a mop for drying a floor after 
a scrub-down. 



Aluminum, because it withstands the 
action of acids, is a suitable material for 
hooks for removing photographic negatives 
from acid baths. It makes good acid fun- 
nels, also. 
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WARMING WATER FOR SHOWER BATH 
' OR WASH BASIN. 



There are many establishments where 
steam is available in which a shower bath 
can be used with advantage by the em- 
ployes of the plant, for their refreshment in 
the summer season, and for purely bathing 
purposes at the end of the day's work all 




the year round. At a recent meeting of the 
Pacific Coast Gas Association the device 
shown in the accompanying illustration was 
presented in the ‘‘Wrinkle Department" for 
the consideration of men working in gas 
manufacturing establishments, and was met 
with strong approval. 

It is made with a piece of 2-inch or 2*6- 
inch pipe 2Vi feet long. At the lower end it 
is reduced to % inch. Where the cold water 
enters at the upper end there is a reducing 
T to % inch. The side opening is where the 
hot water is taken oft to the shower or 
basin. At the top of the T there is inserted 
a perforated tube of 1^-inch pipe with cap 
on the lower end. This tube is connected 
with the live steam line. The user can get 
the desired temperature of water by adjust- 
ing the valves on the cold water and steam 
inlets. This will be found very handy and 
a cheap shower for use at the works or any 
place where steam is to be had. 



THINKING ZINC PAINTS. 



The proper medium for mixing zinc white 
is pale boiled oil. Many firms manufacture 
pale boiled oil especially for this purpose, 
and the painter will ordinarily save him- 
self considerable trouble by procuring this 
proper medium at the outset 

In mixing zinc paints, use as much oil 
and as little turpentine as possible, the oil 
being pale boiled, and keep the paint as 
"round" as possible. All zinc paints can be 
applied much rounder than lead paints. 

Oxide of zinc and sulphide zinc white, 
when ground in oil in the form of a stiff 
paste, should be kept from air in the stock 
casks, and whenever a portion is removed 
the surface should be smoothed down and 
covered with a little raw linseed oil. Never 
use water, but always oil, for covering the 
surface of zinc paints. 



SAFE SPEEDS FOR GRAY-IRON FLY- 
WHEELS. 



The following valuable table of safe 
speeds for gray-iron flywheels has been com- 
piled by W. H. Boehm, superintendent of the 
flywheel department of the Fidelity and 




Casualty Company. The American Machin- 
ist says: "The table is figured for a margin 

of safety on speed of approximately three, 
which is equivalent to a margin on stress 
developed, or factor of safety in the usual 
sense, of nine.” 
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CARE OF PACKING RINGS. 



VISIBLE SIGNALS FOR TELEPHONES. 



Packing rings used by air brake repair- 
men should never be bung on nails or books, 
ns they are soon sprung out of a true circle 
by their own suspended weight, necessi- 
tating much filing away of the ring to make 




It fit the cylinder. This, says Locomotive 
Engineering, is especially true of governor, 
triple valve and equalizing piston rings. 

For the small rings use tin boxes slightly 
larger than the rings, which should be laid 
flat in the box. Large air pump rings 
should be laid on shelves. If thus cared 
for, the circle will remain true and the 
rings may be readily fitted. 



TO REPAIR CRANKPIN BRASSES. 



The sketch shows a worn-out wristpin 
box from a high speed engine, the dotted 
lines showing where the pin had worn the 
metal away. A correspondent of the Engi- 
neer tells how he repaired it. 

It was taken out, put in the lathe and 
bored out to the lines 1 and 2, and the six 
y. r in. radial holes (A, B, C, D, E, F) were 
drilled. A pin of dry wood % in. smaller in 




BtbttMac the Box 



diameter than the wristpin was then 
turned and the boxes babbitted around it. 
The boxes were then put in the lathe and 
bored out to the size of the pin. The oil 
grooves were cut and the rod connected. 
The brasses have never given the least trou- 
ble since the repair and the babbitt does not 
require keying so often as the brass box did. 



In a factory or plant where there is con- 
siderable noise at all times and where the 
room is so large It is not always possible 
to hear the telephone bell, an ingenious ar- 
rangement for visible signals may be used 
to advantage. 

Bed incandescent lamps of about 16 can- 
dlepower each will serve as good signals 
and several should be placed at various 
points where they will be likely to be no- 
ticed, if automatically turned on. Connect 
them all on the same pair of wires and 
run these to the telephone. 

On the back of the closet or partition 
where the telephone is placed mount a block 




of wood thick enough to have its upper sur- 
face flush with the magneto case. On an 
ordinary snap switch without a handle at- 
tach a long bar having a weight at its 
outer end and small hook made of copper 
wire. Mount this on the block. Slip the 
hook over the clapper of the bell and bal- 
ance it. Figs. 1 and 2 show this arrange- 
ment clearly. When the telephone bell 
rings, the hook will slip off, the weight fall 
and the switch will throw on the red lights, 
notifying any one in any part of the room 
who may see them that there is a call at 
the ’phone. 

This ingenious apparatus was first used 
in a large steel mill w’bere news of a fire 
in the town was noised abroad by the boiler 
house whistle upon notification over the 
’phone, says a correspondent of the Ameri- 
can Machinist 
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A GOOD METHOD OP SAWING WEDGES. 



For this purpose use a good, stiff back 
saw, sharp. First saw line A A down to B. 
Second, saw wedges C out and then raise 
them up one-eighth inch to make a guide 
for the sharp ends of the wedges D, all of 




which saw off at the line B after the C 
wedges are sawed off. 

“We use pitchy floor scraps,” says a cor- 
respondent of the Blacksmith and Wheel- 
wright, “and after the first wedge cut, every 
cut makes two wedges, and they stick bet- 
ter than a shaved wedge.” 



BRACING A STEAM-HAMMER FRAME 



A crack developed in one of the stand- 
ards of a 10-cwt. steam hammer while some 
large motor pinions were being forged a 
short time ago. The Electrical Magazine, 
London, tells how the standard was braced 




so that though it has been used for heavy 
jobs several months it shows no sign of 
breaking more. 

The crack is shown at A. A 2-in. square 
bar of steel was forged to the required 
shape, as shown in the sketch. Cooling 
contracted the bar and so braced the frame. 



There were produced in the United States 
last year 280,000 tons of lead. 



HOW TO FIX PEARL TO GLASS. 



The design desired should be first care- 
fully gilded in outline and the spaces be- 
tween the lines filled with very clear var- 
nish. Allow this to become tacky, and then 
with a little size on the end of the finger 
pick up some of the flakes of pearl, put 
them on different parts of the letter; fill in 
with smaller flakes and press some pearl 
powder on to cover the space completely. 

Apply the varnish with a soft hair fitch, 
says the Master Painter and when the work 
is quite dry press a layer of tinfoil well 
into the breaks to fix the pearl to the back. 
Paint over with tinted white lead, mixed 
stiff in boiling oil with sufficient japan gold 
size to dry quickly. 



A SIMPLE METHOD OF BURNING OUT- 
LINE LETTERS ON GLASS. 



Write the letters in with a weak solution 
of white matting a acid. This will roughen 
the surface of the glass. Gild the letters 
with isinglass size, bringing the gold be- 
yond the letters in order to obtain a bright 
margin line. Then write the whole of the 
letters, center and edges, with japan gold 
size and red lead. When dry remove sur- 
plus gold with water. Varnish, japan gold 
size or coachmaker’s black japan makes a 
good protective backing. 



CLEANING BOILER TUBES. 



In discussing a previous article in the 
National Engineer Chas. B. Risley says: 

There seems to be no objection to the use 
of a scraper as a cleaner of boiler tubes, 
except the laborious task necessary when 
ft is used, as against the comparatively easy 
work of operating a steam blower. In my 
opinion neither of the above methods gives 
the best results. The great majority of 
scrapers are not efficient tube cleaners be- 
cause they cause the soot in the tube to bulk 
up ahead of the scraper in a manner that 
necessitates the scraper passing over some 
of it and compressing to the sides of the 
tube, resulting in a poorly cleaned tube. 
The soot, so compressed, forms a surface 
upon which other soot finds easy and con- 
venient lodgement. 

With purely steam blowers, trouble 
arises from the fact that the moisture in 
the expanded steam, after leaving the 
cleaner, forms a scale on the tube that calls 
for the use of a scraper for its removal. 

I believe that the hot blast flue cleaner 

will clean tubes more thoroughly than 
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either or both of the methods previously 
mentioned. 

With the hot blast system we have, for 
example, for a 4-inch tube, a steam nozzle 
% inch in diameter, which is used to syphon 
the gases from the furnace at approximately 
800 to 1.000 degrees, the size of the gas 
inlet being 2% inches in diameter. In this 
way the volume of steam is superheated, 
thus preventing moisture or cold air enter- 
ing the tube. 

I have conducted a number of tests to 
determine the temperature and velocities 
of the discharge of steam tube cleaners, 
with results as shown in the following 
table: 




FORGING HOLLOW SHAFTS HAVING 
LARGE HOLE IN CENTER. 



Hollow shafts of large diameter having a 
large hole In the center which tapers toward 
the ends (Fig. 1) should be forged in the 
manner shown in Fig. 2. Bore straight 
through the largest diameter and then put 
the ends under the hammer or forging ma- 
chine and bring them down to the diameter 




of the rest of the shaft, says a correspond- 
ent of the American Machinist. This re- 
duces the size of the hole at the ends ami 
reinforces the shafts where the couplings 

are shrunk on. 



Such shafts are used In our large men- 
of-war. In a 16-in. shaft the hole for a few 
feet at each end is about 6 in. in diameter 
widening into a hole 9 in. in diameter at 
the center. 



HOW TO BURN OUTLINE LETTERS ON 
GLASS. 



The following instructions apply where 
each letter is to be outlined with a bur- 
nished line % inch wide, the interior of the 
letter being in a dull gold. 

Lay the glass flat on the table, and for 
the parts of each letter which are to be in 
dull gold leave plain glass; plate coat the 
rest with embossing black. The exposed 
portions of the glass should then be eaten 
away with hydrofluoric acid, w r hich will not 
attack the covered portions and will do its 
work in a few minutes to a half-hour, de- 
pending on the strength of the solution. 
To ascertain the depth to which the acid 
has eaten draw a needle or other fine steel 
instrument against the edge of the letter. 
When deep enough, pour off the acid and 
wash the surface of the glass with clean 
water. Remove the black with turpentine. 

Gild the letters, allowing the gold leaf to 
come beyond the edge of the letters to the 
required width of the burnished line. Use 
a weak solution of isinglass as a medium. 
When dry protect the gold line by a coating 
of red lead and gold size. When this is 
hard the surplus gold may be readily 
gashed off. 

If the plate glass cannot be removed from 
the sash, the acid cannot be used in the 
manner described. In such case lay the 
gold around the edges of the letters on the 
back, on a weak solution of isinglass. Cut 
the gold on a cushion and place on the wet 
size. When dry, the gold from the face 
side will appear bright. It may be further 
burnished, if desired, by rapidly pouring 
hot water on the letters and allowing it to 
run off, using great care to prevent the 
gold washing off, if a weak solution is used. 
Paint the line of gold in with a backing of 
gold size or varnish and red lead, and wrhen 
it hardens wash off the gold beyond the 
edge of the line. To make the letters ap- 
pear dull done to the edge with isinglass, 
write the inner part in with pale varnish 
and when almost dry, gild. 

Our readers are urged to contribute to 
“Shop Notes” any kinks which they have 
worked out, or may be using to advantage 
and which others might use with benefit 
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MEANS OF REMOVING MOISTURE FROM 
COMPRESSED AIR. 



LENGTHENING A TWIST DRILL WITH 
PAPER. 



Compressed air would be even more ex* 
tensively used than It now is were it not 
for the presence of moisture which, in some 
instances, would do damage to the work in 
hand. 

In a large plant where compressed air 
is used a great deal, the moisture was suc- 
cessfully disposed of after several means 
had been tried and failed, says Power. 




Bemoring Moiatmre from CompreM** Air 



The receiver pressure being 80 pounds 
and only 26 pounds being necessary, a re- 
ducing valve or pressure regulator was in- 
stalled, as shown in the sketch, which has 
made dry air a possibility. 

The drain shown at the bottom of the 
tank may be opened and a piece of paper 
held under it, and no moisture will be vis- 
ible, except perhaps a little oil, if It has not 
been opened for quite a while. 

Since this apparatus has been put in, 
there has not been any more trouble with 
moisture, and if it helped in this case It will 
surely help others. 



Some time ago I had a casting, as shown 
In sketch, to be drilled at a, b, c, and d, 
1-inch hole. The holes had to be drilled ab- 
solutely in line through both lugs, for a 1- 
inch shaft to go through. 

I clamped the casting to the angle plate, 
and after I had drilled through the lug, a. 
I found that the drill was not long enough 
by % inch to drill through lug b. Of course, 
I could have turned the casting around and 
drilled from the other lug, but this would 
have necessitated a very careful lining up to 
get them absolutely in line. Instead of 




reversing the casting, I took the drill out and 
wrapped paper around the taper socket on 
the drill, then by placing same in spindle 
of drill and tapping it gently, I succeeded in 
drilling through both lugs at one setting, and 
the drill never slipped in spindle. 

I know of no rig that can be fixed up 
any quicker than this one, providing there 
is nothing at hand except the average length 
of drills.— Norman, Muscatine, Iowa. 

THAWING A PITCHER PUMP. 



To thaw a pitcher or com- 
mon kitchen pump, unscrew 
the pump and put a hollow 
elder or small iron pipe down 
the main pump pipe. With a 
funnel at the top of the tube 
or small iron pipe boiling hot 
water can be made to reach 
the frozen part. Keep pour- 
ing the hot water. Two feet 
can be thawed in two min- 
utes. Before retiring draw a 
pail of water so there will be 
a supply on hand.— Contrib- 
uted by Carl Baum, Val- 
paraiso, Ind. 's 
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HANDY TABLE FOR SPACING HOLES IN 
CIRCLES. 
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EASY METHOD OF REMOVING KNIVES 
FROM SICKLE BARS. 



The following table for spacing holes In 
circles, sent ns by J. C. Bush of Duluth, 
Minn., is a great time saver and avoids mak- 
ing numberless trials. 

Suppose the problem was to divide a 62- 
inch circle into 44 equal parts. First find 
44 in the table and on the same line under 
S is .071339. Multiply this by 62 which 
gives 4.423018 in. Having drawn two diam- 
eters at right angles to each other the divid- 
ers are set to 4.42, using a scale of one- 
tenth. Convenient for draftsmen and pat- 
ternmakers. 



No. 


Degrees. 


Seconds. 


Sine. 


3 


60 




.8660 


4 


45 


9 # 


.7071 


5 


36 


9 9 


.5880 


6 


30 


# 9 


.5000 


7 


25 


43 


.4339 


8 


22 


30 


.3826 


9 


20 


9 9 


.3420 


10 


18 


9 9 


.3090 


11 


16 


22 


.2817 


12 


15 


. . 


.2588 


13 


13 


51 


.2393 


14 


12 


52 


.2227 


15 


10 




.2079 


16 


11 


15 


.1951 


17 


10 


35 


.1837 


18 


10 




.1736 


19 


9 


29 


.1648 


20 


9 


. . 


.1564 


21 


8 


35 


.1492 


22 


8 


11 


.1423 


23 


7 


50 


.1363 


24 


7 


30 


.1305 


25 


7 


12 


.1253 


26 


6 


55 


.1204 


27 


6 


40 


.1161 


28 


6 


26 


.1120 


29 


6 


13 


.1081 


80 


6 


. , 


.1045 


31 


5 


50 


.1012 


32 


5 


38 


.0980 


33 


5 


27 


.0950 


84 


5 


19 


.0923 


35 


5 


05 


.0896 


36 


5 


. . 


.0871 


37 


4 


52 


.0848 


88 


4 


44 


.0826 


39 


4 


36 


.0805 


40 


4 


30 


.0785 


41 


4 


23 


.0765 


42 


4 


17 


.0747 


43 


4 


11+ 


.0730 


44 


4 


5+ 


.0713 


45 


4 


, . 


.0697 


46 


3 


54 


.0682 


47 


3 


49 


.0668 


48 


3 


45 


.0654 


49 


3 


41 


.0641 


50 


3 


36 


.0628 



This table can be extended to any number 
by consulting Trautwln, page 1022. 



T<f test the purity of turpentine drop a 
small quantity on a piece of white paper 
and expose to the air. No trace will be left 
if the turpentine is pure, but if it contains 
oil or other foreign matter the paper will 
be greasy. 



This is a difficult task unless the smith 
knows just how to go about it, and compara- 
tively simple when he does._ Many a smith 
has tried to remove worn out or broken 
knives from mowing machine sickle bars by 
means of a chisel and punch, with the result 
that the rib on the back was either bent 




Taking Knivaa from a Slokla Bar 



double or broken in two, says a correspon- 
dent of the Blacksmith and Wheelwright. 

To make an easy job of it, catch the knife 
to be removed firmly in a vise, having the rib 
on top of the vise but not caught in it. Then 
with a set hammer placed so it will just 
catch the knife and not the rib, drive down- 
ward, and the rivet will be cut off, as if by 
magic, between the knife and the rib. Cut 
but one rib at first, and then cut the other 
one, and the blade will then drop off. In 
this way ten blades can be knocked out in 
as many minutes without trying the patience 
too greatly. 



TAKING SPUDS OUT OF BOILERS. 



Plumbers often find it difficult to take 
spuds or nipples out of old boilers as in 
hammering spuds to loosen them one is apt 
to disfigure or split them. To take them out 
without injuring them heat nipple or spud 
with torch or furnace and when hot put on 
pipe wrench and unscrew. If it does not 
come heat a little more. This method saves 
time, trouble and noise.— Contributed by 
Arthur Ed. Hauslein, Chicago, III. 
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CLEANING FLOORS. 



One pound of common soda and one 
pound of quicklime melted or mixed in one 
gallon of boiling water, is good for remov- 
ing hard paint and restoring color of floors, 
says the Master Painter. Saturate the floor 
with the solution, sprinkle clean, sharp sand 
over it and scrub with soap and water. 
This will clean and bleach the floor per- 
fectly and it may then be waxed. 



WIPING JOIN? S IN HARD PLACES. 



Where a building is equipped with a 
wrought-iron pipe screw joint drainage 
system and where a joint must be wiped 




under the closet to connect the vent to the 
lead bend connecting the closet with the 
waste pipe, considerable trouble would be 
saved, says the Metal Worker, if the 2- 
inch vent pipe were connected with the lead 
bend before the cementing and tiling was 
set and if a 45 or 90 degree bend was made 
in the 2-inch pipe, so as to allow for any 
inaccuracy of the piping or fixtures when 
finally set. This would allow the pipe to 
be still further bent or straightened to meet 
the requirements. Some -Idea of the condi- 
tions met with under the floor where the 



joint must be wiped are presented in the 
plan and elevation given in Fig. L The 
dotted lines show the extent to which the 
lead bend may be moved in order to facili- 
tate the wiping of a joint when the vent 
connection is made with the lead bend. 

It is often difficult to hold the heat until 
the Joint is properly made, where the pipe 
is as thin as the lead bend or the vent pipe. 
Fig. 2 shows an arrangement for maintain- 
ing the heat until the work is finished. An 
old piece of tin plate or sheet iron is bent 
in the form of a small basket with ends ex- 
tending up to turn down over the end of 
the lead pipe and so support the basket at 
the point desired. Sufficient air spaces to 
allow free radiation of the heat and con- 
tinued combustion of the hot coals which 
should be placed in the basket should be 
made. Perforations in the sheet metal will 
suffice. Stuff the top end of the bend with 
paper to prevent the generation of too much 
heat This method is convenient where a 




pipe must both be dried out and heated be- 
fore proceeding with the work. 



A SIMPLE FIRE EXTINGUISHER. 



Where gasoline is used in any great quan- 
tity there is always danger of fire. In the 
ceiling over the tank containing the gasoline 
hang a fragile bottle containing about a 
gallon of ammonia, by a string or fusible 
link. Should the gasoline take Are the bottle 
will fall and be broken, releasing the am- 
monia and putting out the burning gasoline. 
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WHEAT DUMP FOR CUSTOM MILL. 



The sketch represents a method of receiv- 
ing wheat at small custom mills. The farm- 
er places the sack on the board and lifts 



ti«f 








it up until it tips, says the American Miller. 
Then the sack slides In and empties in a 
hopper scale. The advantage of this is that 
every sack of grain can be inspected, to say 
nothing of the saving of labor. 



SOLDERING CAST IRON. 



Soldering cast iron is a rather unsatisfac- 
tory undertaking at best. The ordinary 
killed acid is the best flux to use, says the 
Automobile. The surfaces to be united 
should be made bright and clean; this is 
most important They should then be tinned 
separately and sweated together. The pieces 
must be kept hot as any tendency to chill 
the solder will cause failure, and the parts 
should be pressed together as closely as pos- 
sible while cooling. It will be seen at once, 
on commencing the tinning process, that 
solder has not the same tendency to adhere 
to cast iron as to brass, for instance. For 
this reason a soldered joint in cast Iron 
can never be depended upon to stand much 
strain. Some of the better and closer cast 
irons can hardly be soldered at all. Gaso- 
line motor cylinders are usually exceedingly 
difficult to solder. 



PREPARING TRACING PAPER 



The following is a capital method of pre- 
paring tracing paper for architectural or 
engineering tracings, says the National 
Builder: Take common tissue or cap paper, 

any size sheet, lay each sheet on a flat sur- 
face and sponge over (one side) with the 
following, taking care not to miss any part 
of the surface: Canadian balsam, two 

pints; spirits of turpentine, three pints, 
to which add a few drops of old nut oil; a 
sponge Is the best instrument for applying 
the mixture, which should be used warm. 



As each sheet is prepared it should be hung 
up to dry over two cords stretched tightly 
and parallel, about eight inches apart, to 
prevent the lower edges of the paper from 
coming in contact. As soon as dry, the 
sheets should be carefully rolled on straight 
and smooth rollers covered with paper, 
about two inches in diameter. The sheets 
will be dry when no stickiness can be felt. 
A little practice will enable any one to make 
good tracing paper In this way at a mod- 
erate rate. The composition gives the sub- 
stance to the tissue paper. 



ANOTHER DEVICE FOR WINDING 
SPRINGS. 



Either close or open wound springs of 
any pitch may be wound by the device 
shown in the sketch, says a correspondent 
of the American Machinist. 

Make the piece A of a suitable piece of 
flat stock, long enough to rest against the 
front of the lathe bed, and bend to fit over 
the mandrel, M. The mandrel should be 
smaller than the finished spring by the 
amount of spring in the material being 
wound. Drill the hole, H, a trifle larger 




than the wire used, and chamfer its edges 
a little. Its position determines the pitch 
of the spring; the pitch being steeper the 
farther the hole Is from the left This 
bends the wire Just at the point where It 
goes on the mandrel. Do not hold back on 
the wire, as there is practically no waste. 
The collar, C, mounted on the mandrel, has 
a hole drilled longitudinally in it, for re- 
ceiving the end of the wire. 

To wind a spring, grip the mandrel in the 
lathe chuck, pass the wire through the hole, 
II; bend the end of the wire over at right 
angles and Insert in the hole in the collar, 
C. Start up the lathe and wind the spring. 
Use a fairly stiff mandrel and no support 
for the outer end will he necessary. For 
slender mandrels an old chuck mounted in 
the tail spindle may be used, having the 
jaws tightened enough to support the end 
of the mandrel. 
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built and the pole set on it, which gave 
about 9 ft of space between blocks when 
the stack was “high," ready to set over into 
place. 

Blocks and tackle consisted of a double 
or two-sheave block haring a becket to 
which was fastened one end of the 1^4 in- 
rope (500 ft. long) and a triple or three- 
sheave block. The other end of the rope 
was the "fall” of the line— or the rope to 
which power is applied. It was passed four 
times around the "crab" of the drum, which 
“crab** was a geared windlass consisting of 
a crankshaft, having a crank on each end 
and carrying a small pinion which geared 
into a spur gear, keyed onto one end of a 
spool shaft The spool was tapered down 
from the flanges toward the middle so that 
the rope slipped toward the center as wound 
on, and one man pulling on the slack end 
would cause it to impinge on the spool 
enough to raise the load pulled by .two men 
at the cranks. This crab was geared so 
that the pinion made six turns to the spur 
gear's one and by means of it with the 
tackle blocks, two men could raise a load 




ns. s 



with the spark arrester, was 87 ft. long, of 8,000 lbs.— more than 5 men could pull 

consequently the pole was not long enough. up bodily by hand. 

To meet this emergency a butt splice was The derrick pole to be raised weighed 
made at the large end of the pole by means 4,000 lbs. A 3x4-in. by 24-ft scantling and 

of a 12xl2-in. by 16 ft. timber and two a pair of double %-in. blocks were flret 

pieces 6x12 in. by 12 ft. (Fig. 1.) This raised by hand. With this a larger derrick 

gave 70 ft. of pole, hardly length enough, pole 5x5 in. by 40 ft. long was pulled up 

allowing 10 ft. for blocks, sling and lashing and securely stayed with four guy ropes, 

for landing the pole In the stump. To gain Then by means of blocks, tackle and crab 

length a crib of railroad ties, 5 ft. high, the main derrick pole was hoisted and guyed 

and having a platform of 2-in. planks, was as shown in Fig. 2. Before performing 
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RAISING THE STACK. 

The raising of a tall stack always be- 
comes a matter of popular interest before 
it is accomplished and any bungling may 
bring embarrassment to the man super- 
intending the job, who, in all likelihood, had 
not counted on the group of Interested spec- 
tators. A correspondent of the Woodwork- 
er tell how he goes about this operation. 




Derrick pole, "blocks, tackle and all nec- 
essary rigging were collected soon after the 
construction of the building had been 
started, as it is good policy to have them 
at hand and in readiness. The derrick or 
"gin" pole usually consists of three poles 
set in a tripod. In this case a poplar log 
"snaked" up the bank was the best avail- 
able. The pole was 54 ft long and 10 in. 
in diameter at the top end; the brick stack 
stump was 18 ft high and the iron stack 
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this last operation the guys to the main 
pole were all pulled very tight by means of 
a pair of small blocks, each guy in turn 
until the slack was taken out of them. 
This was done by placing a “stop knot” on 
the guy rope, fastening one block to it and 
another to a sling around the post to which 
the guy is fastened. The “stop knot” is 
tied as follows: 

We will say the guy is a 1^4-inch rope 
and the stop knot rope %-Inch. Take bold 



the weight of the stack comes onto this 
lashing near the center, if the joints are not 
very strongly riveted the weight of the ends 
will sometimes shear the rivets off at the 
joint nearest the lashing. To avoid this 
three ribs of angle iron, %x2x2 in. about 
20 ft long were put in, placed equidistant 
on the inside circle of the stack, lengthwise, 
and securely riveted to it. Some boiler 
builders furnish these angle bars to be put 
in full length of the stack, but unless the 




of the end of the smaller rope marked A 
(Fig. 3), with the left hand; hold it against 
the large rope and make three round turns 
toward the right over the large rope.. Bring 
the end of smaller rope, marked B, back, 
and take three half hitches to the left 
Bring the end marked A through the loop at 
C, and attach to the hook of block that has 
the larger number of sheave pulleys. It is 
very important that the guy ropes should 
be pulled tight, so that the stack does not 
take a lurch and gain momentum enough to 
break one or more of them. 

In the instance mentioned, the tackle 
blocks and rope were not raised with the 
pole. Before the pole was raised “cleat’* 
steps about 2 ft. apart were put on and a 
1^4-in. hole was bored in the top of the 
pole and a 1-in. round iron davit put in, 
the hook part hanging over toward the 
stump when the pole was up. A man went 
up carrying a small line with which he 
pulled up a pair of small blocks and with 
this tackle the large blocks and tackle were 
pulled up. 

The appliances all being in place, the 
crab bolted to the foot of the pole, all the 
guys pulled tight, and the ‘makefasts” all 
secure, the lashing was put around the 
stack 3 or 4 feet above the center of the 
weight of the stack— that is, so that the 
bottom end of the stack was a little heav- 
ier than the top. This lashing is usually a 
rope of the size of the block line, passed six 
times around the stack, and tlu> hook of 
the lower block hooked into three of the 
turns, the other three pulling tight around 
the stack, to grip and not slip up. As all 



stack is of very light weight material it is 
not necessary except at the middle. 

A set of four guy ropes were then 
fastened to the stack 11 ft. from the top 
and another set of four 13 ft. lower down. 
Everything was made secure and taut and 
then, the stack laying alongside (Fig. 2) 
the blocks were hooked into the lashing, the 
winding of the rope on the crab was begun 
and the stack slowly went up. The lower 
end was held down by a band line and thus 
an upright position was gradually assumed. 
When at the right point. It was pulled over 
into place, settled down on the stack plate, 
plumbed and the guys secured to the eight 
posts previously set. 



POINTERS ON ARMATURE COILS. 



Wires should be of the proper size to ob- 
tain the requisite electromotive force, but as 
short and thick as may be. In order to give 
the least resistance possible. Their electro- 
conductivity should be of the best, good 
copper wires being nearly equal to silver. 
Coils should be wound with air spaces, as 
some heat is always generated by their re- 
sistance, and ventilation cools them. Mica 
and asbestos are good for insulating arma- 
tures. 



The wind pressure upon a flat surface is 
twice that upon a cylindrical surface of the 
same height and width. 



Eleven pounds of nails will nail on the 
1,000 laths required to cover 70 sq. yds. of 
surface. 
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HOW TO MAKE A LEVELING BOARD. 



The board shown in the sketch is handy 
for grading pipe trenches or leveling ground. 

It may be made from an ordinary piece 
of lumber 6 ft. long, 8 in. wide and 1 in. 
or more thick. At the center and at right 



Horn*- Made I*Tel 

angles with the bottom edge of the first 
board rigidly attach a piece of the same 
lumber, about 3 ft long. At the top of this 
upright piece attach a plumb bob. Mark 
a scale on the bottom of the board and at 
the center. The swing of the bob will Indi- 
cate the grade. 



LEVEL FOR GRADING DITCHES. 



A level like the one shown in the illustra- 
tion is used in Montana for grading irriga- 
tion ditches. The construction of the level 
is plainly shown. In operation the level ia 
carried by one man and an assistant makes 




marks with a shovel, to guide the driver 
of the ditcher, which follows about 200 feet 
in the rear. The usual grades allowed are 
from one-half to three-fourths of an inch to 
the rod. The level being just a rod in 
length is especially handy for the purpose 
mentioned. 



Knots You Ought to Know 



abo o e 




Copyright loot. Conrtoop O. W. Boot Oo. 



A. — Bight of a rope. 

B. — Simple or Overhand 
Knot. • 

C. — Figure 8 Knot 

1).— Double Knot 

E. — Boat Knot 

F. — Bowline, first step. 

0. — Bowline, second step. 

H.— Bowline, completed. 

1. — Square or Reef Knot. 

J. — Sheet Bend or Weaver’s 
Knot. 

K. — Sheet Bend, with a tog- 
gle. 

L— Cnrrick Bend. 

M. — Stevedore Knot com- 
pleted. 

N. — Stevedore Knot com- 
menced. 

O. — Slip Knot 

P. — Flemish Loop. 

Q. — Chain Knot, with tog- 
gle. 

R. — Half-hitch. 

S. — Timber-hitch. 

T. — Clove- hitch. 

U. — Rolling-hitch. 

V. — Timber-hitch and Half- 
hitch. 

W. — Blackwall-hitch. 

X. — Fisherman’s Bend. 

Y. — Round Turn and Half- 
hitch. 

Z. — Wall Knot commenced. 

A A.— Wall Knot completed. 

BB.— Wall Knot Crown 

commenced. 

CC.— Wall Knot Crown 

completed. ^ 
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PUTTING RUBBER TIRES ON IRON BAND 
SAW WHEELS. 



The following kink will be of use to those 
who experience some difficulty in making 
the tires stick. The reason they do not 
stick is because the wheel is cold and chills 
the shellac. 

Fill a common oil Oan, haying a small out- 
let, with gasoline. Have the wheel clean 
and keep it revolving slowly by hand. Put 
a little gasoline on all around the rim of 
the wheel and then touch a match to it 
and keep the fire all around the rim by 
putting in gasoline wherever the fire dies 
out Keep this up until the wheel is very 
warm, then let the fire die out and put on 
very thick shellac and then the tire. The 
tire will stretch even all around and cause 
no more trouble by coming off.— Contributed 
by Chester R. Wyman, So. Paris, Maine. 



HINTS FOR DRAFTSMEN. 



Steel pens are soon ruined through not 
wiping, and even when faithfully cleaned 
after using, soon accumulate more or less 
deposit. They may be made as good as 
new in a few moments by rubbing with 
a bit of sandpaper until free from dried 
ink and rust. The sandpaper can be ce- 
mented on a tiny stick and take its place 
among the desk accessories, ready for in- 
stant use. Pens are cheap, of course, yet 
a good one one dislikes to part with, and 
the operation is so simple that it is worth 
while. 

A fine or coarse pen can be created at will 
by means of an oil stone; a little practice 
will soon demonstrate the idea, rubbing at 
the sides reducing the lines, and across the 
end rendering the pen coarser. If any 
scratching ensues, a few trials will show 
where to apply the oil stone to remove the 
difficulty. 

This method can be used to advantage 
also with etching pens. It sometimes occurs 
that the Inking pens of a drawing set fail 
to ink properly and cut the paper. This is 
not only annoying but ruins the work. The 
oil stone, applied to each point after separ- 
ating as widely as possible, will remedy the 
defect. Rub the finger over the points, to 
ascertain that there are no feather edges, 
and then continue with the oil stone until 
desired results are obtained. Afterward 
keep the tool clean. A little alcohol will 
be found good for this purpose. 

When the glass in a slide rule Is broken, 
the following will be found a good way to 
effect temporary repairs, until a new glass 



can be procured: Remove the broken glass, 
and cut a piece of cardboard to fit in its 
place; cut an opening to show the figures 
and lines, and string a hair across the open- 
ing, cutting a niche in the cardboard with 
a penknife for the hair, and being careful 
that it lines up properly. In this way one 
can use a slide rule until a new glass is ob- 
tainable.— Contributed by A. B. Weeks, 
Cleveland. 



HOW TO MAKE A FINE-TOOTHED SAW. 



Once In a while a saw having very fine 
teeth, fine as those on a Jeweler’s saw, but 
with a much wider blade is required. Such 
a saw can be made of an old spring from 
an eight-day clock, says a correspondent of 
The American Machinist 
The sketch shows the gauge made of 
%x%-iu. machinery steel. Grind one side 
of a 3-cornered file safe, cut a piece of steel 
the length of blade you require and clamp 
In the vise; file one space A the proper 
depth, take the gauge in the left hand and 
apply in space A and file the next space, 




holding the safe side against the gauge. Re- 
peat this operation until the saw is com- 
plete. Regulate the depth by the number 
of strokes of the file. For thin brass or 
German silver tubing, one long stroke is 
enough; for flat stock, two; for hard rub- 
ber or fiber, three. 

Punch holes in the ends to stretch in a 
frame, or for miter work make a back for 
the blade by slotting a piece of flat brass 
like B, or take a piece of soft brass and 
dpuble over like C. If for any reason you 
should desire to draw the temper at each 
end. wrap the toothed part in a wet cloth, 
or, better still, stick through a raw potato 
and leave the end exposed and apply the 
beat The temper is hard enough for gray 
iron and machinery steel. The blade can 
be made at the rate of 1 in. In 3% minutes. 
No set is required. This saw makes a cut 
of .02 in. 



The **1905 Shop Notes,” 200 pages, 385 
illustrations, only 50 cents. 
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BLACK ENAMEL FOE WOOD. 



DIVIDING CIRCLES B7 THE STEEL 
SQUARE. 



A circle may be divided into any number 
of equal parts by the use of the steel square, 
says the Metal Worker. To do this, divide 
360 by the number of equal parts desired. 
This will give the angle of the parts in de- 
grees. 




Let us suppose that we wish to describe 
an octagon within a circle. Dividing 360 
by 8 gives us 45 degrees as the angle of the 
parts. Set bevel square at this angle by 
aid of the protractor and from any dia- 
meter as the base line, secure a new base, 
using this from which to secure a second 
and so on until the circumference is com- 
pleted. This proceeding is indicated in the 
diagram. 

For a very large circumference, first make 
a small drawing, having a diameter which 
Is a factor of the given circumference, keep 
In mind that dimensions of similar figures 
are in proportion and the sides may be se- 
cured by the rule of three. 



BOILED OIL FOR ZINC PAINTING. 



Mix 1 part of binoxide of manganese, in 
coarse powder, but not dusty, with 10 parts 
nut or linseed oil. Keep generally heated 
and stir frequently for 30 hours. The oil 
will then begin to turn a reddish brown and 
will answer for any paint 



FILLER FOR WALNUT. 



To make a good walnut filler mix together 
equal parts of rye flour and china clay and 
a little burnt umber with two parts turpen- 
tine, one part boiled oil and two parts japan 
gold size. Apply with a rag. 



If you have a good “kink” for this depart- 
ment, send it in. We can use rough sketches 
of any size. 



Prime the wood with linseed oil, turpen- 
tine and while lead; give it two or three 
coats of black mixed with copal varnish 
and turpentine; rub it down dry with 
pumice stone and water, and then varnish 
with copal. Rub down again and polish 
with oil and rottenstone, which will give 
a perfect smoothness, says the Master 
Painter. 



HOW TO MAKE A TRIANGLE. 



A triangle which may be used by a lodge 
or other organization as a call instead of a 
bell or horn, is described in the American 
Blacksmith. 

The triangle, which should be about 24 
in. on each side, is made from a round bar 
of spring steel, % to % in. in diameter, and 
about 6 ft long. Mark it off into three sec- 
tions, as at A in the drawing, making the 
marks very light with a center punch, not 
a cold chisel. Heat one end of the bar and 
forge it as at F, then heat the bar at the 
mark D and bend the top over as at B. Now 
heat at the second mark E and bend the 
lower part toward the forged end F, but not 
touching It. True your triangle until the 
base is horizontal and the other two sides 
form equal angles at each end of the base. 
To see If the piece is straight, place it on 
a perfectly level surface, and if all sides 
touch equally your job is finished. 




In working your steel bar be careful not 
to overheat and bum It and also not to 
work too cold. Be sure to have an opening 
at one corner of the triangle, as shown in 
the sketch at C. 
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MOVING HEAVY WEIGHTS IN THE 
MOUNTAINS. 



CEMENT FOR UNITING BRASS AND 
GLASS. 



When nothing else is available the wind- 
lass shown in the accompanying sketches is 
used in the mountains of Montana for mov- 
ing heavy weights. If it is possible to ob- 
tain anything else for the purpose this wind- 
lass is not desirable, but it may prove very 
useful in an emergency. 

At the top and base of the Windlass are 
iron bands having rings from which pass 
strong guy ropes and chains to iron rods 
driven into the ground. The weight is at- 
tached by means of strong rope, which un- 
winds from the small drum and winds upon 
the larger, thus giving double or triple pur- 
chase according to the difference in size of 
the two drums (Fig. 1). When the weight 
has been pulled up as far as the windlass 
can pull it, the rope No. 2B (Fig. 2) is short - 



One part caustic soda, 3 parts rosin, 3 
parts plaster, 5 parts water, boiled together. 
Hardens in one- half hour. To prevent hard- 
ening so rapidly substitute zinc white, 
white lead, or slaked lime for the plaster. 



AUTOMATIC TIRE PUMP FOR AUTOS. 



Automobile tires may be inflated while 
the machine is running. The device is spe- 
cially recommended for use where a slight 
puncture is had and it is desirable not to 
repair before reaching home or some shop. 
The pump is carried in the tool box and 
fastens to the hub. An eccentric works the 
pump, the air steadily discharging into the 
tire. The pump will fit any make of wheel. 






ened and the windlass rope lengthened or 
unwound and a new start is taken, or the 
windlass is moved farther back. A, Fig. 2, 
indicates the guy stakes.— Contributed by 

Lee YL Clarke, Bozeman, Mont. 



For laying 100 cu. ft. of wall, a cord of 
stone, 3 bu. of lime and a cubic yard of 

sand should be allowed. 



TO REMOVE FROST FROM WINDOWS. 



One of the simplest and quickest methods 
of removing Ice from windows is to place 
common coarse salt on a dry cloth and rub 
the frost. You will be surprised to see how 
rapidly the frost is removed, and the glass 
will not coat again for a day or two. even 
in very cold weather. 
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WHERE THE BEST BRISTLES ARE OB- 
TAINED— RUSSIA THE SOURCE 
OF LARGEST SUPPLY. 



Bristles are so extensively used for 
brushes of so many descriptions and for 
such widely varied purposes that one won- 
ders where all the abundant supply comes 
from. Good bristles, however, are expen- 
sive and more than that, the American sup- 
ply is of the lowest grade, short, crooked 
and fit only for the cheapest kinds of 
brushes. 

The reason for this is that in America 
hogs are grown for pork, and are killed 
young, the bristles being obtained at several 
of the large American packing plants, where 
men, hired for the purpose, grab what bris- 
tles they can as the hogs pass along in be- 
ing cleaned, after killing. The bristles are 
gray and less sightly than the white ones 
obtained elsewhere. The hair from the 
ridge of the hog’s back is the best and is 
saved for brushmakers* use; that from the 
sides is used in cheap grades of curled hair 
used by upholsterers, says the Master 
Painter. 

Russia supplies the world with the high- 
est grade of bristles, long, stiff and snow 
white, the latter quality being no inconsid- 
erable factor, though for efficiency it makes 
them no better than the gray or black bris- 
tles. The reason Russia leads in this prod- 
uct is that the hogs from which the bristles 
are obtained live in the forest, half wild, 
and are not killed young for pork as in the 
United States. The better the hog for pork 
the poorer for bristles. Siberia also pro- 
duces good bristles. The bristles are packed 
in casks weighing 250 and 300 pounds. They 
are assorted into the following grades: 
“Okataka,” from 5 to 7 in. long and used 
by shoemakers, the coarsest and stiffest 
bristles grown. “Firsts/* 4 to 6 in. long, 
stiff and elastic; “Suchoys,** 4 % to 5 in. 
long, fine and soft; and “Seconds,” 3% to 6 
in. long, also fine and soft Each grade is 
furnished in the four colors, white, bronze, 
gray and black. The peasant women save 
the bristles and sell them to itinerant ped- 
dlars who in turn sell them to dealers. The 
best stock is gathered in the winter time 
and they range in price from 60 cents to 
$5.00 per pound. To be a good bristle buyer 
requires years of experience. The quality 
of bristles is determined by length, stiffness 
and color; cheap qualities are often made 
to appear far better than they really are. 

Germany, France, China and India all 
furnish bristles In commercial quantities. 



ADJUSTABLE LIGHT FOR FITTING 
BENCHES. 



When fitting benches run along the wall 
they can be lighted up very nicely in tbe 
manner shown in the sketch. Lamps sus 
pended from the roof are unhandy, as it is 
often difficult to fix them in just the right 
position. 





Adjustable Ugh* tor the Fltttn* Bench 



To arrange the light as shown run the 
wiring along the wall about 4 ft. above the 
benches, as at A, and take them up to the 
rose, B. A wrought-Iron bracket, C, is fixed 
to the wall by two screws. This bracket 
is drilled to receive the swing arm, D, which 
is made out of a % -in. round arm in the 
shape shown. A small S hook is hung loose 
on the arm and the wire passed over it. 
The loop In the lower part of the S hook, 
says the Electrical Magazine, London, 
should be just large enough for the wires 
to pass through and keep it the required 
height as adjusted. 



HOW TO BRAZE HOLLOW CASTINGS. 



Take old wagon *or buggy boxing and 
crock it Drive a very thin wedge in the 
crack to keep it from closing tight when 
hot. Take the softest brass filings or spel- 
ter that can be got. Mix It with about one- 
eighth of its bulk of boric acid. Put the 
box in the fire and heat red. Dip a point of 
a lily in the mixture and spread it along 
the crack; blow up until the brass Is melted. 
Take out and lay It away to cool. Be care- 
ful not to jar while hot Take a sledge and 
mash up when cold and you will see that 
you have brazed the easiest thing possible, 
and for this reason the brass was clean and 
the work contracted and did not move while 
heating and cooling, as separate pieces 
would, which is the secret of the whole job, 
says a correspondent of the Blacksmith and 
Wheelwright If your break is dirty or 
rusty, file, scrape, saw and brush with 
muriatic acid. Or if you use common solder- 
ing acid in the shop, that is best 
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HOW TO STRAIGHTEN SHAFTING. 

If it is not convenient to remove the shaft 
to be straightened, it may be straightened 
while in place by the method shown in Fig. 
1. Have enough weight on the end of the 




shaft to cause considerable strain, and pound 
lightly on the top of the shaft 

In Fig. 2 is shown another method. Hang 
the shaft to be straightened by the ends, 
the bow being up, and pound on the under 
side with a light hammer. The light taps 
swedge the iron, says the American Miller, 




and cause it to be straightened. Use a 
straight edge to true the shaft by. 



LAYING A DRAIN ACROSS A MARSH. 

In drain laying, when a soft place is 
reached in a marsh or in seepy land, if 
stone or gravel cannot be procured the place 
should be treated as shown in the sketch, 
says Brick. The place when dried out is 
liable to sink, but by bridging It as shown, 
by driving down short 6-in. boards about 2 
feet apart until solid ground is reached, 
truing up the tops of these boards and nail- 
ing on a 6-In. board to grade on w’hich to 
lay the tile, the difficulty may be overcome. 



HOW TO SPLIT PAPER. 

When drawings or engravings are printed 
on both sides of a sheet of paper and it 
is desired to file them separately, the paper 
may be split very satisfactorily and with- 
out injury to the .drawings, says a corre- 
spondent of the American Machinist. 

Have ready two pieces of cotton cloth, 
an inch or two larger than the paper to be 
split, some flour paste and some warm 
water. Cover the paper with a thin coat- 
ing of the paste, dampen one piece of cloth 
and place on the paste side of the paper; 
smooth it out and so remove any air that 




Splitting Paper 



may be under the cloth. Treat the other 
side of the paper in the same manner and 
allow the whole to become thoroughly dry. 

When dry, separate two corresponding 
corners of the paper, as shown in the sketch, 
and gently pull apart. Paper will adhere 
to each cloth and they must then be allowed 
to soak in water in order to remove. Handle 
carefully till dry. 

To make enough mortar to plaster 100 sq. 
yds. use 8 bu. of good lime, 16 bu. of sand 
and 1 bu. of hair. 
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THE MEASUREMENT OF VACUUM. 



The importance of knowing Just the pres- 
sure in the condenser has led to much dis- 
cussion as to how it should be determined. 

Fig. 1 show’s one method, using the prin- 
ciple of the barometer, in which the mer- 
cury column is pushed up by atmospheric 
pressure until its weight, plus the pressure 




Th« M«aa are !!]•□* of Veoaam 



Ip the condenser, equals the atmospheric 
pressure on the mercury in the dish. Sup- 
pose this column is 25 in. high and the ba- 
rometer reads 30 in. The pressure In the 
condenser is equal to 5 In. of mercury. But 
two readings were necessary to get it. Be- 
sides this, a higher barometer reading; that 
is, greater atmospheric pressure, which 
would, of course, push the mercury up, 
would seem to show a better vacuum in 
;Ue condenser, when In reality this vacuum 
was probably made less by the increased 
atmospheric pressure. 

The best instrument is one that will: (1) 

show the actual pressure in the condenser. 
Independent of the pressure of the atmos- 
phere; (2) it must be accurate at all times. 

Take a glass tube, made and connected as 
In Fig. 2, with a vacuum above the mercury 
In the closed end. The difference in height 



of the mercury in the arms of the tJ tube 
will show quite well the actual pressure in 
the condenser. If the mercury riset 5 in. 
in the tube it means that the pressure on 
the exhaust side of the piston Is the same 
in effect as if the piston were lifting a layer 
of mercury 5 inches thick. In a 10-inch 
piston this would mean a constant load of 
about 193 pounds at its back. This helps 
us to understand a 25-inch vacuum and now 
a still lower pressure cylinder can get work 
out of this exhaust steam. 

The instrument in Fig. 2 Is neat and cheap, 
and the arm at the right need be only 10 
inches in length. By its use we may speak 
of 5 inches back pressure instead of a 25- 
inch vacuum. 



HOW TO START A PIPE DIE. 



It is possible to start the ordinary plain 
2-in. pipe die on anything, save rotten pipe, 
by the following method, says a correspond- 
ent of the Engineer. 

Take a board 6 or 8 in. longer than is 
necessary to reach the center of the pipe 
when standing on end, and with one end of 




a bar or the handle of chain tongs in the 
pipe, incline the board so that the upper 
end comes about flush with the pipe, as 
shown in the sketch. Bear down on the 
bar, w’hlch will press the boards against 
the stock and so hold it firmly in potiftton 
and squarely against the end of the pipe. 



If you have a good kink for this depart- 
ment, send it In. We can use rough sketches 
of any size, if accompanied by brief ex- 
planations. 

Digitized by VjOOQLC 




331 



COLLECTING SPILLED MERCURY. 



Mercury spilled on floor or table is hard 
to collect, as it separates into small globules 
which roll away at the slightest touch. A 
simple method of collecting It is to make a 
wet ring around it by means of a wash 
bottle or a glass, and then gather it up on a 
card scoop or in an envelope. The mercury 
cannot readily cross the wet ring.— Tech- 
nics, London. 



HOW TO RECUT OLD FILES AND RASPS. 



light oil floats off, while the water runs out 
at B, which is ^4 in. lower than A, so that 
the water cannot reach A. In starting the 
separator, to prevent any water getting Into 
pipe B, It is well to pour enough water Into 
the can to Cover the bottom of pipe B. 



HOW TO MAKE A TIME ALARM. 



A time alarm which will blow a whistle 
at the time it Is set for is very easily rigged 
up as shown in the sketch. 

A weight is attached to the whistle cord 



Dissolve 4 oz. saleratus In 1 qt. water and 
boil the files in the solution for a half hour. 
Remove the flies, wash and try them. Then 
to 1 qt. of water slowly add 4 oz. sulphuric 
acid. Immerse the files in this preparation 
and let stand from six to twelve hours, 
according to the fineness or coarseness of 
the files. Earthen vessels only should be 
used for the acid preparation. Bottle the 
liquid and It may be used again; but be 
careful in handling it, as it is poisonous. — 
Contributed by F. H. Olson, Loomis, Neb. 



A SIMPLE OIL SEPARATOR. 



For separating oil from water before fil- 
tering the oil, the apparatus shown in the 
accompanying sketch is efficient and can 
be made at home, says a correspondent of 
the Engineer. 

A gallon oil can is used for the tank, and 
the pipe, C, is connected to the drip from the 
engine. Through this pipe, C, the oil and 
water enter until the liquid In the can is on 
a level with the pipe, A, through which the 





and hung up by a loop of wire on a trigger 
working loosely on a nail. The other end 
of this trigger Is set under the hook of an- 
other loose trigger. An alarm clock hav- 
ing the bell removed is set against the wall 
by means of spikes on which the legs rest. 
The clock is near enough to the second trig- 
ger so that when the alarm rings the ham- 
mer will strike the trigger and release the 
weight, which falls with a jerk and so blows 
the whistle. A little slack in the cord run- 
ning to the whistle will cause the weight to 
fall with a jerk. 



HOW TO CLEAN PAINT KETTLES. 



Add half a pound of caustic soda to two 
gallons of water, and boil tlje kettles in the 
solution. The caustic acid may again be 
used for the same purpose several times, or 
may be used for cleaning paint from wood- 
work, says the Master Painter. 



A good furniture oil is composed of 1 pt. 
1)0 1 led linseed oil, 4 oz. yellow wax melted 

and colored with alkanet root./ 
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SET SCREW POINTS. 



BAND SAWS AND HOW THEY ARE MADE 



In obtaining a point on set screws which 
are to be used on threaded collars, the 
method shown in the sketch is excellent, as 
it entirely stops annoyance with soft metal 
points. 

To procure the points is a very simple 
matter. In Figs. 1 and 2 is shown part of 





an adjusting ring for the blades of an ad- 
justable reamer. Rough bore the hole, leav- 
ing enough stock so it can easily be re- 
chucked and finished; drill and tap the hole 
for a set screw and screw a wrought-iron 
cap bolt in the tapped hole, as in Fig. 1. 
With a hand die cut the extreme end of the 
cap bolt small enough to be a ‘‘sloppy” fit 
in the tap hole, this being done to insure 
enough lateral play in the end to be used 
as the “point,” so that the set screw will 
force it tightly upon the male thread w’hich 
the adjusting ring is to fit. Rechuck the 
ring and bore and cut the thread in it in 
the usual way. This being done screw the 
cap bolt out of the hole, and cut off a piece, 
as shown at Fig. 2, with two or three 
threads of the original cap bolt on it and 
the same thread in the end as the adjust- 
ing ring. Caseharden the wrought-iron 
“point” so made and screw in to the ad- 
justing ring (see Fig. 2) until it is in the 
same position it was in when the internal 
thread was cut in its end. 

Points properly casehardened, says a 
correspondent of the American Machinist, 
will not expand under the ordinary pres- 
sure of the set screw and cannot mar the 
threads they grip. 



DARK GREEN PAINT FOR VEHICLE GEAR. 



When painting the gear of a vehicle dark 
green add a little chrome yellow’, or chrome 
green, if preferred, to the black for the first 
coat, and for the second coat add the same 
to black rubbing varnish.— John L. 

A Sons’ Book, ‘‘What Else to Do.” 



The very best steel obtainable, combin- 
ing qualities of toughness, elasticity and 
edge-holding is used for band saws. The 
saws are rolled from large pieces of the 
steel until of the right thickness (the stand- 
ard is 14-gage) and are then left for grind- 
ing and polishing. 

Band saws are heated for tempering in 
large furnaces 75 to 100 ft. long. When at 
the right heat they are taken out and 
plunged into a long trough filled with whale 
oil, and when cold the teeth are punched 
by an automatic machine. If, when tested 
for its temper, it is either too soft or too 
hard, it must be retempered. 

The blade usually comes out badly twist- 
ed after tempering, says the Wood- Worker. 
Some are long-face twists and some cross- 
face twists, then comes the cross-line twist, 
which runs the entire length of the saw. 
Sometimes part of the saw will have long- 
face twists and part cross-face twists. All 
twists are taken out of blade with the cross- 
pein hammer, and tension put in with the 
round-face hammer to the amount desired. 
Tension levels are used that are made on a 
circle, so as to have the tension even 
throughout the saw. 

The blade is then ground between two 
large grindstones running opposite direc- 
tions from one another. Great care Is taken 
in grinding to keep the stones true so as to 
grind the saw alike on both sides. Should 
one stone become hollow-faced and the 
other remain square, you would find the 
saw’ blade to be ground level on one side 
and rounding on the other. It would be 
impossible to level such a saw alike on both 
sides. 

After being ground, saws are polished 
and brazed together, but are always ham- 
mered and tensioned before they are put 
together. 



TO FINISH SPRUCE. 



Wet the surface of the spruce with dilute 
sulphuric acid and allow it to dry. Hold 
over a heated stove until the whole surface 
Is as black as charcoal, then with a stiff 
scrubbing brush, remove all the charcoal 
that will come off. Oil the surface with 
linseed oil and beeswax. This treatment 
brings out the harder grain in black and 
gives the rest a brownish tone, 
is used in Japanese 
Training Magazine. 




TO DIVIDE A CIRCLE INTO ANY NUMBER 
OF PARTS OF EQUAL AREA. 
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CEMENT FOR LEAKS IN IRON PIPE. 



Let ABCD be the circle, to be divided into 
five parts of equal area. Divide the diam- 
eter, AD, into a number of equal parts twice 
as great as the number of parts desired iii 
the circle— in this case, five. Number the 
points as shown. From l as a center, draw 




a half-circle through A and 2 on one side of 
AD, and from 6 as a center, strike a half- 
circle through 2 and D, on the opposite side 
of AD. In the same w’ay, taking as centers 
2 and 7, 3 and 8, and 4 and 9, the remaining 
half-circles are drawn, giving the required 
equal areas. 



OIL THAT COLD WILL NOT AFFECT. 



It is often difficult to keep machinery 
properly oiled in cold weather, as the oil 
fieezes in the oil holes and the cups, and 
the oil upon the ways of the lathe and 
planer becomes stiff, causing the machines 
to work hard. A good oil for winter use is 
made by mixiug graphite with cylinder oil 
until in a thick or pasty consistency, and then 
adding kerosene until it flows freely. This 
oil will not become stiff at 14 degrees l>elow 
zero, and is valuable to those operating ma- 
chinery outside or in cold shops.— Contrib- 
uted by Paul S. Baker, Muscatine, Iowa. 



Concrete which is well-proportioned will 
withstand a crushing strength of 50 
square foot, it is said. Most Amor 
limit it to 16 tons per square 
in their building laws. 




A cement for closing leaks in iron pipe 
consists of coarsely powdered iron borings, 
5 lbs.; powdered sal ammoniac, 2 oz.; sul- 
phur, 1 oz., and water sufficient to moisten 
it. This composition hardens rapidly; but 
if time can be allowed it sets more firmly 
without the sulphur. It must be used as 
soon as mixed, says the Mechanical Engi- 
neer. 



TO MAKE GAS ENGINES NOISELESS^ 



To make a gas engine noiseless, the fol- 
lowing simple device can be introduced by 
anyone at a small expense, says an English 
journal: A pipe split for a distance of about 
80 inches is attached to the end of the ex- 
haust, with the split end upward. Begin- 
ning at the lower end of the cut, which 
may best be made by a saw, dividing the 
pipe into two halves, the slotted opening 
is widened out toward the top until it has 
a width equal to the diameter of the pipe. 
The puff of the exhaust spreads out like a 
fan, and the discharge into the open air 
takes place gradually. The effect produced 
is sa id to be remarkable, but it depends 
somewhat on the flare of the tube. 



SAFETY FIRE BUCKET TANK. 




The fire bucket is a constant temptation 
to the workman who happens to need a pail 
and can’t find one handy. The tire buckets 
to be of use when really 
needed must be in 
handy places. If they 
are set around on the 
floor they are either in 
the way or soon dis- 
appear. If hung up on 
nails or hooks or placed 
on shelves they dry out 
and are often found 
empty and ready to fall 
to pieces when the fire 
comes. An Eastern con- 
cern has conceived a 
practical solution of the 
fire pail problem by 
using a galvanized iron 
tank partly filled with 
water in which the 
pails are kept. A lid to 
the tank keeps out dirt and prevents evap- 
oration. 
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FLANGED WHEELS. 



Faulty Systems and How They Could Be 
ImproTed 



The flanged wheel, undoubtedly, Is very 
destructive in its effect upon a belt. Some 
manufacturers of belting state in their con- 
tracts that the radial flanges often used to 
keep belts on pulleys shall be dispensed 





with. The flanges are used often 
ply to overcome some Imperfect 
alignment of the wheels or shafts Again 
they are employed to guide the 
rectiy on a wheel which is of 
diameter, too wide or too narrow, or in 
which the belt system Itself is 
and the belt cannot be kept in p 



There are several reasons why the shoul- 
ders or flanges of wheels are often seen in 
use, even in these days of apparently per- 
fected power and transmission. Of course 
the effect upon the leather, rubber or can- 
vas belt of the flanges is to tear and wear 
the edges in a short time— sometimes in a 
very few weeks after the belt is installed. 
In the cuts are shown some illustrations of 
defective systems of flanged wheels that 
came to notice recently. 

The wheel system shown in Fig. 1 was 
found in use in a flour mill. There had been 
considerable trouble in keeping a certain 
belt in line on some overhead shaft wheels, 
and in order to overcome certain other de- 
fects a wheel was put on with the flanges 
as shown. The result was that the belt 
stayed on the wheels, but it constantly 
rubbed against the flange, as at A, result- 
ing in ruining that edge of the belt in a 
short time. Some overhauling was done, 
and the belt was caused to run within the 
flanges, but still it rubbed against the side 
of the flange, as at B, Fig. 2. In course of 
time the edge of the belt was wrecked and 
a new belt had to be put on. The error 
in the flange system of deflecting the course 
of a belt is that the flange has to deflect 
the belt after the belt has already taken its 
grip on the wheel. The way to deflect a 
belt on a wheel is to exert the pressure upon 
it sidewise to the right or left, so that it 
will pass to the wheel spirally. This is 
done by applying the pressure before the 
belt gets hold on the wheel surface. The 
flange cannot do this. Fig. 3 shows the belt 
passing to the wheel, contacting with the 
flange E. There are occasions on which the 
flanges happen to come right, and the belt 
takes its course without danger of being 
w’orn by frictional contact with the wheel 
guides. But this is rare. Usually the flanges 
create trouble, more or less. 



A system of right-angle drive was fitted 
up in a machine shop, as in Fig. 4, with 
the flanged wiieels C, C. Many have used 
this form of drive, and usually made the 

1-elt stay on the wheels without the use of 
flanges on any of the pulleys. Sometimes 
when the system is installed and apparently 
complete, it is found necessary to turn the 
belt in the opposite direction, causing the 
belt to run off. Then the flanged wheels 
are clapped on. The driving pulley In this 
system is marked D. The pulleys C, C, turn 
in opposite directions on the shaft, nod 
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This system is sometimes used instead of 
the half-cross method. The belt, however, 
has to be twice the length than for the direct 
driving. With proper setting the system can 
be run readily without flanged wheels. 

In another establishment a belt was ap- 
parently laboring along between the flanges 
of a wheel, as at F, Fig. 5, and the floor 
and parts of machinery Just below were lib- 
erally sprinkled with the grindings of the 
costly leather belt, chafed from the edges 
by the flanges. An inspection quickly de- 
termined the cause. The shaft carrying the 
wheel, F, was quite a distance out of line. 
The pulley, without Its flanges, was unable 
to retain the belt on. Therefore, rather than 
re-adjust the shaft, a pulley was keyed on 
with flanges. The flanges kept the belt on, 
but the effect upon the belt was beginning 
to tell, and no doubt by this time the belt 
is upon the waste pile of the shop. A little 
re-adjusting of the shaft, making the par- 
allel alignment true, would have overcome 
the defect at once and for good. The driv- 
ing pulley of the system, G, was likewise 
flanged. The half -crossed belt running upon 
flanged wheels with disastrous results to 
the belting was found also in a number of 
cases. Some of the highest grades of belt- 
ing were receiving unjust treatment from 
these flanges. 

In the ha If -crossed system, heavy belts of 
narrow width are of course the best. For- 
tunately, the heavy, narrow belt Is not so 
readily torn and worn by the flanges. Often 
the tough little double belt will run for a 
long time, grinding against the flanges, be- 
fore signs of wear are observed. But even 
the double belts, tough raw-hide belts, and 
belts made specially to resist wear and tear, 
cannot stand the cutting, breaking, grind- 
ing, chafing flanges indefinitely. The cone 
pulley is. In one respect, a form of flanged 
wheel, for the reason that one side of the 
wheel in use must always be provided with 
a higher shoulder than the other side. Yet 
it Is very seldom that the change or the 
cone pulleys destroy belting. As the flange 
or shoulder exists on one side only in each 
instance, it is possible to adjust the system 
so that the belt will always run so as to 
clear the shoulder. In the cone wheels the 
faces are made flat or parallel, as a rule. 
In special cases, however, eonvexing is ad- 
vised. Such faces are also made with re- 
cesses, but so slight that the fact is scarcely 
felt by the belt. It Is the abuse of the cone 
wheel that causes trouble with the belts. 
The one-cone wheel system, adjusted in the 



manner shown in Fig. 6, was found in a 
wood-working establishment. The outer 
pulley surfaces of each wheel at both sides 
were flanged at H and I. The shaft car- 
rying the lower cone was out of true, and, 
to further add to the complications, a shifter 
was in use at J, manipulated by the lever 
and rod K. The belt was constantly abrad- 
ing against the flange, and gave signs of 







breaking and tearing. The edges were 
scraped badly* When asked why the shafts 
were not properly lined so as to overcome ‘ 
the trouble, the response was that they did 
not have time to fix it. Belting is an ex- 
pensive proposition. It will pay to take the 
time. 

As to building up wheels with flanges, 
this ought not to be encouraged. Yet there 
are occasions in which it is perfectly proper 
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to use the flanged wheel It is wrong only 
when some one claps on a flanged pulley 
to keep a belt in line when the belt runs 
untrue because of defective adjustments of 
the shafts or wheels, or the belt unions are 
unevenly closed and the belt wabbles as a 
result. 

In Fig. 7 is a drawing of a home-made 
flange. The flange proper is L, and is part 
of the side which may be adjusted to the 
interior disks, so as to form the flanged 
wheel of the pattern shown in Fig. 8. The 
flanges are marked M, M. The disks are of 
wood, turned from hard stock, to right size 
at the nearest wood-working shop. The 
disks are bored through for the bolts of the 
flanges, and quite a substantial flanged 
wheel results. 

Fig. 9 is a sample of what we often see. 
It is a piece broken out of the flange of a 
wheel. This fracture makes a rough place, 
and unless a remedy is sought the sharp, 
ragged edge will cut and ruin the belt. 
Broken pieces are sometimes riveted back 
in place. Fig. 10 is a sketch of the one- 
flange wheel. The flange is marked R. This 
type of wheel may be found in service in 
some places.— “Traveling Machinist.” 



RAISING A HEAVY TIMBER WITHOUT 
TACKLE. 



A heavy stick of green timber 12 in. x 14 in. 
and 48 ft long was raised to a height of 7 
ft. 6 in. in fifteen minutes without the use 
of tackle by C. J. Case of Troy, Pa., and 
one assistant. The timber was raised as 
shown in the sketch, by see-sawing it and 
building up a crib of blocks beneath it. 
Each time one end of the timber went up 
a new block was placed, the work proceed- 
ing in this manner until the desired height 
was attained. 



WEDGE FOR HAMMER AND TOOL 
HANDLES. 



An English tool maker has put on the 
market a metal wedge for securing heads 
of hammers and other 
similar tools. A mal- 
leable iron wedge is pro- 
vided with a short trav- 
erse slot at Its thicker 
end. This wedge is driv- 
en into the shaft of the 
hammer, and a staple is 
then driven in astride 
the slot, its ends open- 
ing out as shown in the 
accompanying illustra- 
tion, thus preventing the wedge from com- 
ing loose. 



ROOFING PAINTS MADE OF GAS TAR. 



The following recipe is one of the very 
best for a roofing paint made of gas tar: 
Take 30 lbs. each of coal tar pitch and 
cheap asphaltum; melt and boil slowly over 
a slow fire for five hours; add 8 gals, boiled 
linseed oil, and then add slowly 10 lbs. each 
of red lead and litharge. Boil three hours 
longer. Take from fire and thin, while still 
warm, with enough turpentine or benzine 
to make it work freely. 

This is, however, a rather expensive paint 
and also considerable trouble to compound. 
A much simpler and at the same time re- 
liable paint may be made as follows: 

Take 3 gal. liquor coal tar and mix with 
it 1 gal. benzine asphaltum varnish, which 
may be thinned with either turpentine or 
benzine to working consistency. 



An excellent flux for copper, tin or ar- 
senic is powdered flint glass. 
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COMPOUND FOR USB ON COMMUTATORS. 



A good compound for use on commutators 
which will prevent them from sparking or 

cutting and will 
keep them in 
good shape, is 
made as follows: 
Two parts of 
the best paraffine 
wax melted and 
allowed to come 
to a slow boil, 
into which is 
stirred one part 
of baking soda. 
Stir for two min- 
utes and add one 
part of the best 
and finest graph- 
ite. Keep stir- 
ring and let re- 
main over the fire 
for three minutes. 
Pour into mold. 

Any sort of a 
mold may be 
used. The one 
shown in the 
sketch is used by a 
correspondent of 
Power, and molds 
a stick 9 in. long 
and 1 in. in diameter. Cut up into sticks 
4% in. long and wrap separately in tinfoil 

until needed. Treat commutator lightly 

once in awhile. 



ANOTHER METHOD OF USING SAND- 
PAPER. 




Fold the sandpaper three-ply. Face a 
piece of common rubber of suitable size 
and an inch in thickness. Place the sand- 
paper on the work, and upon this the rub- 
ber, and begin work.— Contributed by C. L. 
Truesdale, Sharpsville, Pa. 



HARD SOLDER FOR SILVER. 



Equal parts of silver and brass make a 
good, hard solder for silver, which will fuse 
much easier, however, by the addition of 
1-16 part of zinc. 

In soldering either silver or gold it is well 
to draw the solder into a wire, or to flatten 
between rollers and then cut into small bits, 
which may be used as required. To per- 
form the work first join the parts to be 



soldered together with fine, soft wire. Have 
ready some finely powdered borax, well 
moistened with water, into which dip a 
camel’s hair brush, and touch the joint to 
be soldered, placing a little solder on the 
joint Apply a large piece of charcoal to 
the joint, and then with a blowpipe and 
lamp blow upon it through the flame until 
the solder melts. 

To cleanse the article after the soldering 
has been done heat it red hot and let it 
cool. Then boil it in alum water contained 
in an earthen vessel. The cleansing will be 
perfect. 



A GOOD SPIKE PULLER. 



The spike puller here illustrated is made 
of a 2%-ft. steel bar in the form shown at 
Fig. 1, and has a clevis made as shown in 
Fig. 2, and measuring at the side 3 in., and 
at the ends 1% in. The method of attach- 
ing the clevis to the steel bar by means of 
a pin is shown at Fig. 3, while Fig. 4 shows 
the position of the tool in use. This is an 




excellent tool for the purpose, and will pull 
rusty spikes as well as new ones.— Contrib- 
uted by C. J. Case, Troy, Pa. 



The best varnish for iron is a thin coat 
of red *ead, laid on and allowed to dry, 
then one or two coats more added. Allow 
each coat to dry before applying another. 
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HOW A HYDRAULIC RAM WORKS. 

(Published in response to numerous requests.) 



The invention of the hydraulic ram is 
credited to Michael de Montgolfier in 1796. 
The inevitable improvements since then in- 
clude greater efficiency and the ability to 
pump a different water than that which 
furnishes the power; that is, impure and 
unusable w'ater may be made to pump good 
water. Rams are now made to operate with 
a fall as small as 18 in., and up to 50 ft 
Under certain conditions water can be raised 
30 ft. for each foot of fall used. A first- 
class ram requires little attention and ought 
to run an entire season without repairs. 
They will not, of course, work when ex- 



sufficient to close the valve 8. At the mo- 
ment when the flow through this valve 
ceases, the inertia of the moving column of 
water produces the so-called ramming 
stroke, which opens the valve at C, and 
compresses the air in the air chamber D 
until the pressure of the air plus the pres- 
sure due to the head of the water in the 
main, is sufficient to overcome the inertia of 
the moving column of water in the drive- 
pipe. This motion may be likened to the 
oscillations in a U-tube. At this instant the 
column of water In the drive-pipe has come 
to a rest, and the air pressure being greater 
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posed to freezing conditions, but pipes can 
be buried and the ram housed to operate 
continuously. 

The cut shows a view of the so-called 
double-acting ram, one which pumps pure 
water by using impure water for power. 
Considering it first without regard to the 
double-supply feature, suppose the opening 
at H to be closed. The valve at B being open, 
the water from the source of supply at more 
or less elevation above the machine flows 
down the drive-pipe A and escapes through 
the opening at B until the pressure due to 
the increasing velocity of the water is 




than the static head alone, the direction of 
motion of the moving column is reversed 
and the valve C closed. The water in the 
drive-pipe is then moving backward, and 
with the closing of C a tendency to a vac- 
uum is produced at the base of the drive- 
pipe; this negative pressure causes the 
valve B to open again, completing the circle 
of operations. At the moment of negative 
pressure the little shifting valve E, admits 
a small quantity of air, and the following 
stroke this passes Into the air chamber, 
which would otherwise gradually fill with 
water, the air being taken up by water. 



The Mediterranean motor boat race from 
Algiers to Toulon ended disastrously. Seven 
craft were entered and were convoyed by 
a whole fleet of cruisers and destroyers. 
Every motor boat but one sank and the one 
spared was carried aboard its convoyer to 
Toulon, which place was decorated with 
triumphal arches to receive the winner. The 
affair turned out rather ridiculously consid- 
ering that the English government lent its 
aid at a cost of $140,000. 
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INSULATING STEAM DOMES AND PIPING 
WITH HAIR FELT. 



Where a high pressure is carried and 
there is considerable heat radiation it is 
economical to cover steam domes and piping 
with non-conducting insulating material. A 
correspondent of Power tells how he covered 
two steam domes and a large amount of 
2-in. piping with hair felt. The domes in 
question were 4 ft. 6 in. high by 4 ft. wide, 
and to cover them one would proceed as 
follows: 

Around each dome fit asbestos board *4 
in. thick and wire it on securely. Cut 16 
pieces of wood 1*4 In. square, 4 ft. 6 in. 
long, and each having three slots cut in 



the boilers are under steam, the tempera- 
ture of the boiler room will be reduced and 
made more comfortable, and fuel expense 
will be lessened. 

Cover piping in the usual manner, except 
in applying the asbestos paper. Cut this into 
strips wide enough to go around the pipe, 
wet it and wrap around the pipes. It will 
not need twine to hold it if put on while 
wet. Cover the asbestos paper with hair 
felt and then another layer of asbestos paper 
to give a smooth surface, and finally the 
neat covering of canvas. 



To remove ink stains from ivory use re- 
peatedly a solution of quadroxalate of pot- 
ash in water. 




Covering a Boiler Dome With Bair Belt 



them (Fig. 2) 4 in. long and % in. deep. 
Set eight of these pieces at equal distances 
around each dome in a vertical position with 
slots toward the asbestos board ( Fig. 1 ) . Wire 
these in place also, and then put on another 
layer of % in. asbestos board. Wrap this with 
strong twine, to hold it in place, and then 
wrap on hair felt, a layer 1% in. thick. Wind 
on twine to hold this secure and, keeping the 
surface smooth, cover the hair felt with as- 
bestos paper, and finally cover the whole 
with canvas properly sewed and painted. 
Treat the top of the dome in the same man- 
ner, except that the asbestos should be cut 
by a paper templet made to fit the safety 
valve, main stop and 2-in. connection, and 
radial strips of wood should be used instead 
of vertical pieces. Fasten these to the ver- 
tical strips with wire nails. Fig. 3 shows 
a sectional view of the covering. With this 
covering the hand can feel no heat when 



HOW TO FIND THE NORTH AND SOUTH 
POLES OF A DYNAMO. 



While the dynamo is in service, bring the 
north- seeker end of a compass needle near 
each of the poles. Those that attract this 
end are north poles and those repelling it 
are south poles. 



HOW TO TEMPER SPRING STEEL. 



Heat to a cherry red and plunge into cold 
water. This will harden it; clean with 
emery cloth. To draw the temper, place in 
clean hot sand until the colors run to blue. 
Then place in cold water. Repeat the sand 
process if still too hard. 



The 1905 Shop Notes is an excellent ready 
reference book for emergencies, full of short 
cuts and original kinks. Only 50 cents. 
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FIRST THINGS TO DO IN CASE OF BURNS, 
OR SCALDS. 



Three classes are generally recognized: 

1. Simple reddening of the skin. 

2. Accompanied with the formation of 
blisters. 

3. Charring of the skin and ulceration 
of all degrees up to complete destruction of 
the part. 

Burns of the second and third degree, 
especially when covering large areas, re- 
quire immediate medical attendance. In 
severe burns there is liability to shocks and 
prostration. The general directions for 
treatment of such a case would be to trans- 
port the patient to a place of safety, then 
remove clothing by cutting away with a 
knife or scissors. If the clothing sticks, do 
not pull it off, cut around it and wet it with 
water or oil, promptly exclude air by cov- 
ering the wounded or injured surface. 

As the pain attending a burn is very in- 
tense, care should be taken not to expose too 
large a portion of the surface to the air at 
any one time, and to cover as quickly as 
possible with something that will exclude 
the air. This should be done the moment 
the covering is removed. When the burn is 
extensive, expose and dress a small portion 
of the burn at a time. 

Never hold the burn to the heat, but 
warm moist cloths are sometimes gratefui, 
especially if wet with a warm solution of 
baking soda (bicarbonate). 

When a person’s clothing catches fire, 
make him lie down Immediately or throw 
him down if necessary. Wrap him quickly 
in a blanket, cloak or% shawl, preferably 
some woolen material, and smother the fire 
by pressing and patting upon the burning 
points from the outside. Have water ready, 
and in removing the wrapping pour the 
water over the burning point. 

Serious degrees of shocks usually follow 
such burns. In cases of severe shock it is 
heroic treatment to lay the person on a sheet 
and lower him, clothes and all, into a bath 
tub full of water, moderately warm. This 
will relieve the pain and shock. 

It is best in these cases not to attempt 
any dressing of the burns, simply to cover 
them with a layer of gauze, then a layer 
of lint, over this a layer of absorbent cotten. 
outside the whole a sheet or blanket, and 
await the arrival of the physician, or trans- 
port the patient to a hospital. 

In slight bums or scalds, put a teaspoon 
ful of baking soda in a pint of boiling wa- 
ter; stir well; in this dip a piece of lint and 
carefully cover the bums and scalded 
places ; cover this with absorbent cotton. 



and finally wrap with the triangular or roll- 
er bandage. 

In more severe cases, saturate lint with 
perfectly fresh salad oil, olive oil, sweet oil, 
vaseline or petrolatum. In the absence of 
these, the white of an egg may be used. 
A very common practice is to apply carron 
oil (equal parts of raw linseed oil and lime 
water). In absence of oils, dust the burned 
part with starch, flour or toilet powder or 
if nothing else is available use moist earth 
or clay. Cover the whole with a layer of 
lint, over this a layer of absorbent cotton, 
and finally wrap with a triangular bandage. 

Bums from caustic lye, strong ammonia 
and similar substances, should be first thor- 
oughly flooded with water and then with 
vinegar, and subsequently treated as if 
burned by fire. Burns from acid, vitriol, 
etc., should be first flooded with water and 
then washed with a solution of baking 9oda 
or lime water. If nothing else is available, 
take chalk, tooth powder or a portion of 
mortar from the wall, crush it and stir it 
up with water and apply on lint to counter- 
act the acid. After washing, treat as a 
bum by fire. 

Use a weak solution of washing or baking 
soda in the case of drinking an acid. For 
other burns of the inside of the mouth or 
throat caused by drinking hot fluids or swal- 
lowing chemicals, apply oil or the white of 
an egg, by drinking, or pouring from a 
spoon. In the case of caustic potash, am- 
monia and the like rinse the mouth and 
throat with weak vinegar. If a fragment of 
lime gets into the eye, don’t try to take it 
out but flush with water and bathe it with 
diluted vinegar or with lemon Juice, a tea- 
spoonful of either to a cup of warm water. 

In cases of frost-bite, carry the patient 
to a closed room without a Are, undress 
carefully, and rub the frozen parts, or the 
whole body with snow or bits of lee, other- 
wise put patient in cold bath, keeping up a 
vigorous rubbing of the surface affected: 
warm coffee or tea may be given as a stimu- 
lant. If the person has ceased breathing, 
use methods of artificial respiration. As the 
patient revives, carry him to a room slightly 
warmer, and cover loosely with a blanket 
Afterward rub with a cloth wet with warm 
water, whiskey, or with diluted alcohol. 

Treat cases of sunburn as mild scalds, 
covering with a weak solution of baking 
soda, oils, vaseline, or with white of an egg, 
then with lint and bandage. 



When users of wood furnaces experience 
difficulty with creosote dripping 
smokepipe, the simplest j 
verse the lap of 
tlon will drip 




HOW TO SOFTEN IVORY. 
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TO CONVERT AN ALARM CLOCK INTO AN 
ELECTRIC ALARM. 



Into 1 qt. of vinegar slice % lb. of man- 
drake. In this immerse the ivory and let 
it stand 48 hours in a warm place. At the 
end of that time it will be possible to bend 
the ivory into any form desired. 



AN EASY RULE FOR CIRCUMFERENCES. 



The yule that 11-14 of the diameter equal 
^4 of the circumference is close enough for 
any business calculation, and will often save 
much figuring.— Contributed by C. J. Case. 
Troy, Pa. 



TO REMOVE STAINS FROM MARBLE. 



Take two parts of soda, one of pumice 
and one of finely powdered chalk. Sift 
through a fine sieve and mix into a paste 
with water. Rub this composition all over 
the marble and the stain will be removed. 
Wash it with soap and water, and a beauti- 
ful bright polish will be produced. 



HOLDING DOWN WORK IN SHAPER AND 
PLANER VISE. 



Strips, such as shown in the sketch, af- 
ford a simple means of holding down work 
in shaper or planer vise. Small, half-round 
grooves are planed 1-16 in. wide in the faces 
of both jaws of the chuck, and the round 

1 




edges of the strips, if made to fit, will not 
kick up, says a correspondent of the Amer- 
ican Machinist The grooves are so small 
that they do not injure work held directly 
against the faces of the jaws. The strips 
can be placed so as to accommodate differ- 
ent heights of parallels and different thick- 
nesses of work. 



An ordinary alarm clock may be converted 
into a very satisfactory and efficient elec- 
tric alarm by the method here illustrated: 
The device consists of a segment of wood, 
A, having its radius equal to that of the 




An Sleotrio Alarm 

interior of the clock, so as to fit snugly 
against it. To this segment the brass 
spring, B, is attached by two brads, and to 
this spring the insulated wire, W, is sol- 
dered. The segment of wood is then glued 
to the interior of the clock in such a posi- 
tion that when the alarm spring, M, unwinds 
it will press against the brass spring, B. 
A small hole, N, is made in the bottom of 
the clock, through which the wire, W, is 
passed. Care must be taken to insulate the 
brass spring, B, and the wire, W, from the 
rest of the clock. The clock is then mounted 
upon a suitable base, and the wire, W, is 
passed beneath • this and attached to the 
binding post, 0. A wire from the binding 
post, P, is passed through a hole in the base 
and wound about one leg of the clock at C. 
An electric bell and a dry cell are attached 
In series with the clock by the two binding 
posts, and the alarm is wound up. As the 
spring, B, and wire, W, are insulated from 
the rest of the clock no circuit is formed; 
but when the alarm goes off the spring, M, 
unwinds and forms a contact at B, thus 
completing the circuit.— Contributed by Mil- 
ton F. Stein, Chicago. 



Shellac may be bleached by exposing in 
thin threads to the atmosphere. 
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WITH PINS. STRING AND COM- 
PASSES. 



Take a string and make a loop one Inch 
long. Stick pins at the points D and D\ 
Fig. 1. Put the loop over the pins, and. with 
a sharp pencil catch the loop and run the 




pencil along it. Ellipse 1 is drawn. Use the 
same loop, putting pins at the points, C and 
O', and draw ellipse 2. With pins at B and 
B' curve 3 is made. Placing the string over 
a pin at the center, 0, we get with radius OA, 
curve 4, a circle. The points B and B' and 
C and C', etc., are called foci of their re- 
spective ellipses. This work depends upon 
the law that the sum of the distances of any 
point on the curve from the foci is always 
the same; for example, taking curve 3, BF 
plus FB', is the same length as BE plus EB'. 




To draw a curve (ellipse) like Fig. 2, when 
the length, AB, is known, proceed as fol- 
lows: Divide the line (axis), AB, into three 
equal parts by points E and F. From E and 
F as centers, and a length equal to one-third 
AB, draw the circles IFG and HJE. Through 



C and D, where the two circles intersect, 
draw OG, CH, DI and DJ. From C as a 
center, strike the curve GH, and from D as 
a center draw the curve IJ. AGH— BJI Is 
the required curve or ellipse.— Contributed 
by C. L. Truesdale, Sharpsville, Pa. 



HOW THE STEAM TURBINE OPERATES. 



Usually the explanation of the operation 
of a steam turbine is “written so you can’t 
understand it;” the following, condensed 
from the Engineer, London, is a clear and 
simple explanation of a complicated ques- 
tion: 



We take the Laval turbine as the simplest 
type of the machine. In it steam, as is well 
known, is allowed to blow against vanes on 
the rim of a wheel. These vanes are cupped 
in order that the steam recoiling from the 
wheel may return, so to speak, on itself. 
Very little thought is required to show that 
if the curve of the cup is of the proper shape, 
and the tangential velocity of the cup— that 
is to say, the speed with which it moves 
away from the jet— is half that of the jet, 
the steam will leave it without any velocity 
whatever, and the whole of the energy in 
the jet will have been transferred to the 
wheel. Now, at this point the circumstance 
that steam is an elastic fluid comes in to 
cause mental confusion. It is hard to credit 
the statement that an elastic fluid can really 
leave anything with which it has been in 
contact without velocity. The fact which 
our readers must get into their heads is that 
in the Laval turbine the working steam is 
not an elastic fluid, and has no pressure. To 
make this clear, let us suppose a Laval wheel 
of 100 horsepower using 20 lbs. of steam per 
horse per hour, that is to say, 2,000 lbs.; and 
per minute, leaving out fractions which we 
do not want, 33 lbs.; and per second a little 
over half a pound of steam. Now, the steam 
issuing from the boiler has a pressure of, 
say, 150 lbs., but it is permitted to escape 
through a diverging nozzle, and the pressure 
is all expended in imparting velocity to the 
steam. Let us divest ourselves of all ordinary 
concepts about steam, and fancy that it ceases 
to be a fluid exerting pressure and becomes 
a torrent of very fine shot projected at a 
velocity of about 5,000 ft per second, or 
nearly twice that of a rifle bullet against the 
vanes of the turbine. We have no longer an 
elastic fluid to deal with; we have half-a- 



pound of something which may be regarded 
as solid— at least, in the sense that the water 
in a Pelton wheel is solid— moving at the 
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enormous velocity we have stated. The work 
done by the steam entering the nozzle is en- 
tirely expended in pushing the molecules 
away in front of it through the nozzle and 
out at the other end. Each group of mole- 
cules, in a sense, acts the part of the charge 
of powder in a rifle to make those in front 
of it fly faster. To put the facts in another 
way, the result is just the same as though a 
stream of fine sand fell into a steam jet. 
The Jet would impart its energy to the sand, 
and if the sand were directed into the vanes 
of a Laval turbine it would cause its rota- 
tion. Instead of sand we utilize the mole- 
cules of the steam. With these facts before 
us, we see why the velocity of the rotating 
wheel of the Laval turbine must be so high. 
It has to attain a speed of about 2,500 ft. 
per second, or over 1,700 miles an hour, in 
order that the whole of the energy may be 
transferred to the wheel. It will be under- 
stood that, as far as the wheel is concerned, 
the steam has ceased to be an elastic fluid. 
It may be considered in the light of a show- 
er of fine projectiles impinging on the vanes 
at an enormous velocity. Hence the revolu- 
tions of even as much as 30,000 per minute, 
in the smaller turbine. 

The same effect takes place in the Parsons 
type of turbine, but the action is masked by 
the absence of the diverging nozzle. Diver- 
gence takes place inside the wheel casing, 
the steam expanding from step to step down- 
wards. Quoting from Mr. W. F. Durand, an 
American engineer, we may say that, in tur- 
bines of the Parsons type, “the steam rushes 
from the steam supply to the condenser 
through the annular space between the wall 
of a long cylindrical casing and the con- 
tained rotor, increasing the cross-sectional 
area from the entering to the delivery end. 
This annular space thus constitutes in effect 
a gigantic nozzle within which the steam is 
continually undergoing transformation as it 
passes from one end to the other;” that is 
to say, it ceases by degrees to be an elastic 
fluid and becomes instead a furious torrent 
of molecules. 

It is not necessary here to refer in any 
detail to the precise way in which the flying 
molecules of steam transfer their motion to 
the vanes. The major difficulty met 
with by those who want to understand 
the steam turbine is how a free elastic fluid 
can transfer its energy to a rotating wheel. 
The only way out of the difficulty is to say 
that the steam is not an elastic fluid, hut a 
current of flying molecules— none the less 
capable of mechanical action be- 



cause they are small almost past the pos- 
sibility of conception. 

The initial perplexity in thinking about 
the steam turbine lies no doubt in clearly 
seeing how pressure— potential energy, to 
use what is little better than scientific Jar- 
gon — can disappear and turn up in another 
form as kinetic energy. But when we dive 
a little below the surface it will be seen 
that, according to received theory, pressure 
itself is nothing more than the resuk of the 
impact of flying molecules— in fact, the whole 
energy stored in any volume of steam or 
other gas is always essentially kinetic. To 
pursue this branch, of the subject would, 
however, lead us away from the purpose 
which we had in view in writing this article. 
Many more patents will no doubt be taken 
out, but in so far as these refer to principle, 
and not to detail, the inventor will do well 
to keep the facts constantly in mind. The 
steam must be worked in such a way that 
while its molecules will always tend to move 
in right lines, they will give up their energy 
in the form of centrifugal effort, or recoil, 
according to the type of turbine in which 
they act. The ruling principle is always that 
we have a molecule, or a pound, or a ton, 
of steam, moving like a bullet at a velocity 
of 5,000 ft. per second, and we want to take 
all that motion out of it, transferring it to 
the rotating wheel. It is not, perhaps, easy 
at first to master the idea that steam can 
ever cease to be an elastic fluid exerting 
pressure in all directions; but once the facts 
are grasped, the whole theory of the action 
of the steam turbine becomes intelligible. 



REPAIRING THE LUBRICATOR. 



A lubricator which had frozen and cracked 
in two places and would not hold after hav- 
ing been fixed by the 
tinner a number of 
times was finally dis- 
posed of by a corre- 
spondent of the Amer- 
ican Miller in the fol- 
lowing manner: 

A tin can, cut In half, 
Just fitted the bulb or 
condenser. On top of 
this was poured babbitt. The arrangement, 
it is said, does not make a stylish appear- 
ance, but is O. K., and does not leak. 




Shop Notes, 1905 edition; 200 pages; 3£6 
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HOW TO MAKE A REDUCING VALVE. 



TO CLEAN MARBLE. 



To make the reducing valve shown here 
take a globe valve and file the stem so it 
will slide easily in the bonnet. File the 
base of the bonnet so a piece of brass pipe 
6 in. long can be pinned on it. The body 
is thus formed, and it is now necessary for 
it to be steam-tight 

Fasten an iron washer on the valve stem- 



Mix up a quantity of the strongest soap- 
lees and quicklime to the consistency of 
milk; lay it on the stone for 24 hours; clean 
it and it will appear as new. To further 
improve, rub with fine putty powder and 
olive oil. 



HOW TO COVER A BUGGY DASH. 




top, and on top of the iron washer fasten a 
leather cup washer. Place a spring on top 
of this and on the spring place a piece of 
sheet metal for the adjusting screw to rest 
on. A valve wheel fastened on a piece of 
steel, as shown, will serve for this. Just 
above the cup-washer make a connection 
with the outlet of the valve and the body; 
this balances the pressure. A correspond- 
ent of Power says he has used such a valve 
on both steam and water with good results. 



HOW TO MAKE BLUE OR ANTIQUE COP- 
PER SCREWS. 



For this job a tool made of a piece of 
plow steel and like the one shown in the 
sketch will be necessary. Lay the frame 
of the dash on the leather and mark along 
it with a lead pencil the places where the 
stitching is to be done. Allow’ 3-16 in. on 
the inside of the stitching for drawing, but 
none on the outside of the frame, where 
the marking should be exactly at the edge 
of the frame. 

When through marking remove the frame, 
place the points of the tool on the pencil 
mark, and strike the two with a hammer, 
making 10 or 12 perforations at a time. In 
this manner go over all the pencil marks, 
placing an outside tooth of the tool in the 
last hole made each time the tool is lifted, 
as a guide. 




Tool For OoTorlnjr Dashboard 

If both sides are to be covered with 
leather, says the Blacksmith and Wheel- 
wright, tack the two pieces together before, 
starting and punch both at the same time. 
If one side is of duck make holes in the 
duck with needles while stitching, drawing 
tightly all the while, and your dash will 
look like machine work, if the job has been 
carefully done. 



Stand any bright screws on the heads on 
top of a stove; put a little oil on them; 
cover and heat until they are the color de- 
sired. The color will not rub off.— Contrib- 
uted by C. J. Case, Troy, Pa. 



ETCHING ON STEEL. 



For etching names, dates or designs on 
steel use iodine. 2 parts; potassium iodide, 
5 parts; water, 40 parts. 
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SHOP NOTES 



USING MOTORCYCLES FOR SHOP POWER. 



A motorcycle may be rigged up - to run 
shop machinery with excellent results. The 
paotorcycle will provide as much power as 
a 3 -lip. gasoline engine and is not at all 
injured for use on the road by putting it 
to this purpose in the shop, says a corre- 
spondent of the American Blacksmith. 

The arrangement is very simple. Make 
a stand, as shown in the sketch, to raise 
the wheel from the floor. Block the front 
wheel with a block on each side of the 
wheel, one in front and one at the rear. 
For the rear axle make a stand, A, and 



This arrangement is suitable for running 
a drill press, horse clipper, grindstone, lathe 
or emery wheel. 



Dwelling houses of hollow concrete blocks 
have been constructed by the Sa'n Pedro, 
Los Angeles ft Salt Lake K. R. for some of its 
section foremen. Each house is provided 
with a concrete cistern. 



REMOVING OLD GEAR WHEELS FROM 
SHAFTS. 



Gear wheels which have been on the shaft 
a long while so that they are in a decaying 




Using • Motoroyole for Shop Power 



screw it fast to the floor. Make a small 
shaft, B, and fasten in the end of it a 20- 
tootli, *4-i n. sprocket, C. Have it flush. 
Make Journals or bearings, D. to hold the 
shaft and use collars, E, to keep it in place. 
Set this directly under the large sprocket 
of the rear wheel of the motorcycle, fasten 
it there and get a chain long enough to 
reach all the way around. Make the pulley, 
F, 6x3 or 4x3, of whatever speed desired, 
and put in place. Set the machine upstairs 
or down, as desired, and run the belt from 
the spark shaft to the line shaft. Fill the 
bicycle tank, which holds 1 gal. of gasoline, 
sufficient for 100 miles’ run at a cost of 
about 14 cents. It is not necessary to keep 
gasoline In storage as when riding to and 
from the shop one may have the tank filled 
at a store. The bicycle can be taken from 
its stand for use on the road in five minutes. 



condition may be removed by means of a 
ram rigged up as shown in the sketch. 
Five-foot gear wheels with 9-in. hubs 




Removing Old Oeer Wheels 

which had been on a 6-in. shaft for 12 
years were removed in this way by C. J. 
Case of Troy, Pa. An old shaft, 4 Vi in. in 
diameter and 6 ft. long was hung from the 
ceiling by means of a rope. This served as 
the ram and was propelled by four men. 
The wheels came off readily. 
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COMPASSES FOE METAL WORE. 



Tbe compass shown at Fig. 1 can be made 
by most any one out of sheet materiai. The 
compass has no locking device, as it depends 
on the tightness of the point to keep it in 





position when in use. Use thicker material 
than is used for calipers, says the Model En- 
gineer, London, and harden and temper the 
points. Fig. 2 shows another useful form of 
compass which is not difficult to make. 



AN EASY WAY TO EMPTY AN OIL 
BARREL. 



For emptying oil from the barrel into the 
oil tank, the arrangement shown in the 
sketch is highly recommended by a corre- 
spondent of the Engineers* Review. The 
device is operated by air pressure. 

A short piece of 2-in. pipe is fitted to a 
valve, and a nipple having the female side 
of a coupling screwed to it, is fitted into the 




valve. A rubber hose is connected with A 
piece having the male part of the coupling 
screwed on it and this pipe is connected 
to the air line. In the bung hole on the side 
of the barrel a pipe, proportioned so that 
it reaches up above the top of the tank and 
extends over so as to empty in through the 
round hole that is in the top of most tanks, 
is fitted. 

When ready to empty a barrel of oil, it is 
rolled near the tank, stood on end and a 
hole to receive the 2-in pipe having the 
valve is bored in it, the pipe is screwed 
in and the valve closed tight. The barrel 
is then tipped down, the plug in the side 
removed, and the pipe which runs up the 
side of the tank is screwed in. This should 
fit tightly so there will be no leaking. The 
air is then turned on, the pressure forces 
the oil up into the tank and the barrel is 
emptied in a short time. 

It might be possible to work this scheme 
with water pressure, but unless there were 
some efficient means of draining the bottom 
of the tank, the little water that would be 
apt to collect there would cause the tank 
to rust. 



AGING OAK WITH AMMONIA FUMES. 



Strong ammonia fumes may be used for 
aging oak says the Manual Training Maga- 
zine. Place the piece to be fumed, with an 
evaporating dish containing concentrated 
ammonia, in a box and close it airtight. 
Leave for 12 hours and finish with a wax 
polish, applying first a thin coat of paraffine 
oil and then rubbing with a pomade of pre- 
pared wax made as follows: Two ounces 

each of yellow and white beeswax heated 
over a slow fire in a clean vessel (agate 
ware is good) until melted. Add 4 oz. tur- 
pentine and stir till entirely cool. Keep the 
turpentine away from the fire. This will 
give the oak a lustrous brown color, and 
nicking will not expose a different surface, 
as the ammonia fumes penetrate to a con- 
siderable depth. 



PREPARING BORAX FOR USE IN 
WELDING STEEL. 



Put 1 lb. of borax in an old iron kettle 
and set it over the forge fire and cook it 
thoroughly. Keep stirring slowly after the 
borax is all melted and until it resembles 
popcorn. There will be about three times 
the original quantity, and it will go farther 
and do its work better.— Contributed by 
Wm. Raymond, New Sharon, Iowa. 
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HOW tO MAKE A SUBSTANTIAL FORGE. 



A GERMAN METHOD OF CLEANING MA- 
CHINERY. 



The farmer or other person in a remote 
place who wishes to become his own black- 
smith can make a cheap and substantial 
forge in one day, after the following 
method : 

Make a square box of 8-in. board, 2 ft. 




on the sides, and place legs of convenient 
length inside the corners. Nail a solid floor 
on the bottom of the box. In a 2-in. iron 
pipe, 30 in. long, driil about a dozen %-in. 
holes in a small circle near the center. Pass 
the pipe through snug holes cut in two op- 
posite sides of the box, leaving it protrude 
2 in. on either side. If one end of the pipe 
is threaded, screw it into fan before run- 
ning through the box. 

Make concrete of Portland cement, one 
part, sand three parts, and mix with 
enough water to make it of the right con- 
sistency. Tamp the concrete into the box 
above and below the pipe, leaving the top 
sloping toward the holes in the pipe. Put 
a heavy 4-in. ring around the holes and 
cement it in. A plug in the outer end of 
the pipe allows ashes to be blown out when 
necessary. 

The fan should be about 6 in. wide and 

18 in. in dia meter, with iron or hard maple 
boxes and a 2-in. pulley. Mount the fan 
on the same board that forms the bottom 
of the forge box, for rigidity. A hood may 
he suspended over the hearth and connect- 
ed to the forge back by a strip of sheet 
iron. When the cement has hardened, a 
durable fireproof forge is the result. A 
welding heat can be obtained in one minute 
with this outfit.— Contributed by Muron 
Tombaugh, Streator, 111. 



The use of blotting paper for cleaning 
machinery in many of the large shops in 
Germany has been found very effective and 
economical. The German workman former- 
ly used on an average 250 grams of cot- 
ton waste, one new sponging cloth 
and one or two renovated ones per 
week; now he is supplied with 150 
grams of cotton waste and eight 
to ten sheets of blotting paper, at 
a cost of two and a half cents, in- 
stead of six and a quarter cents, 
as formerly. The paper is, there- 
fore, not only cheaper, but does not 
soil the engine with fiber and dust, 
like sponge cloth and woolen waste, 
which was used, besides being oth- 
erwise preferable even to cotton 
waste. It has the advantage of 
being less combustible than other 
cleaning materials, and safer in 
another way; by eliminating the 
chances of having the hand drawn 
into moving machinery while in 
process of cleaning. 



ARCH IN SIDE WALLS OF FURNACE. 



The constant repairing of side walls of 
the furnace of externally fired boilers is a 
big item of expense. An arch in the side 
wall, spanning the entire length of the 
grates, will save the cost of its installation 
many times in a year, says a correspondent 




of the National Engineer. When the fire 
brick are burnt out and must be replaced, 
only the brick beneath the arch need be re- 
moved, and the upper part need not be in- 
terfered with. Each engineer must deter- 
mine the height of the arch required in his 
individual case. 
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GRINDING ATTACHMENT FOR A LATHE. 



HOW TO MAKE TRACING PAPER. 



A grinding attachment, intended for short 
work and internal grinding, which does 
away with an overhead drum with belt and 
hangers and which can be put on and taken 
off a lathe in a few moments is described 
by a correspondent of the American Ma- 
chinist 



Tracing paper for use with either pen or 
ink may be made by brushing a solution, 
consisting of one part of castor oil in two 
parts of methylated spirits (poisonous), 
over one side of some good thin printing 
paper. Blot off and hang up to dry, after 
which it is ready for use. 




The shaft, B, has a spline, so that the 
drum, A, which is provided with set screws 
to fasten it, can be slid to any position over 
the lathe bed. The shaft boxes, C, are self- 
adjusting and can be raised to take up the 
slack of the belt, F, and then secured by 
the collars, D. The upper portion of the 
stanchion, E, is hinged so that the shaft 
and drum may be swung to conform to the 
different angles in which the grinder is 
used, and thereby causes a flat belt to run 
better on the driving pulley of the grinder. 
Silk ribbon is used for high-speed belts, 
Any simple form of grinder can be fastened 
to the tool block of the lathe and belted to 
the drum, A. The stanchions are fitted to 
the slides of the lathe and held by a bolt 
that screws into a flat piece placed under 
the Inside projections of the lathe bed. 

The belt, F, must be connected so it can 
be readily put together or taken apart. A 
steel belt hook fastened to one end of the 
belt may be used successfully with holes 
punched in the other end, so that the hooks 
when slightly bent will enter and stay as 
well as when clinched. 



REPAIRING A WORN-OUT DRILL SOCKET. 



There is an old and easy method of re- 
pairing a worn-out drill socket which may 
not be known to some, and which will be 
found of particular benefit in repairing 
morse taper shanks, which in time become 




Btptlr for Worn-Out Drill Bookot 



worn so that the tang will no longer hold. 
By drilling out and tapping at the bottom 
of the slot a piece may be screwed in and 
squared out again, thus making the socket 
as good as new. By drilling from each side 
and tapping, a plug may be made a very 
tight fit, thus avoiding any chance of work- 
ing loose.— Contributed by A. C. Eggleston. 
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A GOOD METHOD FOR ATTACHING LINE 
WIRES TO ROCK. 



A filer who had some full-swage gang 

edger saws to fit, but had no swage-shaper, Telephone lines must often pass in a cir- 
used a side file instead and put the same cuitous and lengthy route in mountainous 



Swage-Shaper Substitute 



L£MTHtn Otr*O*£0 





bevel on each tooth in a manner which was 
both Ingenious and efficient. 

In a small piece of leather belting, nearly 
^4 in. thick, he cut a slot so that it could be 
slipped over the end of a 10-in. file. He held 
the file on an emery wheel and ground off 
the sharp corners so they would not scratch 
the 8a w. Then by resting the leather on 
the saw plate, it gave him a bevel back 
from the face of the tooth and also from 
the extreme cutting edge towards the eye 
of the saw. This gave a tooth with the 
cutting edge the widest. By the aid of a 
gage he filed until the swage just touched 
the gage and so made all teeth the same 
spread. The saws so made worked nicely 
and cut smoothly, says a correspondent of 



countries, because of no convenient means 
of attaching wires to rock. A correspondent 
of the American Telephone Journal describes 
a good rock fixture for this purpose. 

A piece of strap iron, % in. by 1*4 in* and 
tapered slightly at one end is split in the 
center of the tapered end as shown at A 
in the drawing. A hole 4 in. deep is then 
drilled in the rock, and a wedge, like B in 
the sketch (previously made), is placed In 
the split end of the iron rod and the rod is 
then driven into the hole drilled in the rock, 
as at C. It is practically Impossible to with- 
draw a rod put in in this way as the two 
fingers of the rod spread apart as it is driven 
against the wedge, and the effect of an ex- 
pansion holt is produced. 







the Wood-Worker, but the method is rec- 
ommended only for emergencies when a 
swage-shaper cannot be had. 



In a new clock for a sick room, an electric 
lamp is arranged behind the dial, and when 
the invalid presses a button, the shadow of 
the hours and hands, greatly magnified, is 
thrown on the ceiling where he can sec it 
without turning his bead. 



The sketch shows this scheme applied to 
a vertical rock at D, the two rods or straps 
being bolted together, and applied to the 
under side of a rocky ledge at E. In each 
case, the insulators are screwed to steel pins, 
which are screwed to the iron straps. 



A hot pin may he cooled by pouring a half 
tenspoonful of aqua ammonia in the oil cup 
with the oil 
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HOW TO MAKE A FOUR-EYE MAST BAND. 



On all ship yards and masts and on der- 
ricks, also, bands having a number of eyes 
are used, the number being determined by 
the circumference of the mast. The pur- 
pose of the band is to strengthen the mast 




rtf. 1 — Jump and Stamp Block 



and to equalize the strain on it when lift- 
ing weights. On one eye (on a boat the eye 
pointing toward the bow) is hung the boom 
or spar for lifting the weights, and to each 
of the others is fastened a wire stay so 
that each pulls against the other and causes 
a down pressure instead of a side pressure, 
says the American Blacksmith. 

To make such a band having four eyes, 
first determine what the circumference of 
the band should be. Suppose the mast is 



16 in. diameter and the iron for the band 4 
in. wide and 1% in. thick. To the 16 in. 
(diameter) add 1 % in.' (thickness of iron) 
which gives 17V6. Multiplying this by 31-7 
gives 55 in. as the required circumference. 
This divided by the number of eyes to be 
used (4) gives 13% in. as the distance from 
center to center of jumps. 

Mark the center in a bar of iron 60 in. 
long, as at H, Fig. 2, and measure half the 
distance there is to be between jumps, or 
6% in., at one side of the center, and upset 
w r ell as at A, Fig. 2. Drive the fuller down 
into this upset portion w*ell, and by split- 
ting with a hot chisel and fullering with a 
sharp fuller, gradually shape as shown at 

B. Measure for each jump from the first 
one made and make the other three in the 
same way. 

Have ready the four jumps as shown at 

C, Fig. 1. Heat one of the jumps and a 
portion of the bar into which it is to go 
to a good red heat, set the bar on its edge 
and drive the jump into place. Hammer 
and scarf down well as at D, Fig. 2. Place 
in the fire, put a thin shell over it, and 
slow'ly heat, being careful not to burn it 
AVhen it is hot, put it in the stamp block. 
E, Fig. 1, and drive down well. Knock the 
stamp block off, finish the edges and cham- 
fer between Y and Z. Put a jump on at 
P, Z and X. 

The band should be first bent at each 
jump, as at F, so the jump will not tear it 
when bending to a circle. Measure off the 
circumference as at G and I, Fig. 2, add 
the thickness of the iron for welding and 
bend and weld. To work the eyes in the 
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jumps, use a round punch, flattened at the 
point, which will swell out in the iron 
when punching. Round the eyes with an 
eye-bolt fuller and swage. The finished 
band is shown at K and L, Fig. 3. 




This makes a neat solid job, with jumps 
that will not tear out or loosen either while 
bending the* band or punching the eyes in 
them. 



HOW TO LETTER ON TIN. 



Draw the letters and ornaments upon a 
smooth, thin piece of light brown paper, one- 
half inch larger than the sign, using a lead 
pencil and making the characters neatly and 
precisely. Rub whiting over the back of 
the paper, a neat coating, and place the whit- 
ing side directly upon the face of the tin. 
Remove both to a drawing table and tack 
firmly in place through. the margin of paper. 
Go over all the letters, etc., with a tracer, or 
other sharp point; this will leave a white 
line on the tin, so transferring the pattern, 
and it is then ready for laying gold size, or 
for finishing in any other way desired. When 
all is through, says the Master Painter, rub 
off accidental spots of tracing with a pad 
of cotton. 



HOW TO REMOVE FILM FROM A SPOILED 
NEGATIVE. 



Hold the plate over a pan of boiling water 
for a few seconds, being very careful not to 
melt the film, until the film slips by the 
pressure of the thumb. It if fails to come 
easily, hold again over the steam. This is 
the simplest method, says the Photo-Reneon. 



INSULATING WI&S FROM TREES. 



The following method of insulating wires 
from trees comes highly recommended from 
one who has had considerable experience in 
line work. 

To each end of a piece of No. 6 gauge, 
hard-drawn wire, 3 or 4 ft. long fasten a 
glass insulator, first knocking the end of the 
insulator out with a piece of iron so that 
there is a hole clear through. For a 1,000- 
volt-current use but one insulator on each 
end of this wire, but where for 2,000 volts 
use insulators on each end. Twist the wires 
on the insulators securely. 

Fasten this wire to the limb or any part 
of the tree affected by the line wire by 
means of a loop of greasy leather nailed 
to the limb and large enough for the wire 
to pass through freely. 

Put the line wire through the groove of 
the insulator on one end of the still wire, 
loop it loosely across under the limb so 




that it touches no part of the tree, and fas- 
ten it at the other side ( to the insulator on 
the other end of the still wire. 

This affords excellent insulation in wet 
weather and is just as safe then as any 
other part of a good line.— Contributed by 
W. J. Catlin, Glen Ellyn, 111. 



A GOOD BROWN FOR VEHICLES. 



A good brown color for vehicles is ob- 
tained by using Indian red and black for 
the first coat, and black rubbing varnish 
charged with vermilion for the second. 
Burnt umber and burnt sienna in propor- 
tions to taste will give a warmer brown. 
Add a little white if too dark, or burnt and 
raw umber in equal parts. Make the first 
coat flat, and the second color-and-varnhdi. 
—From John L. Whiting & Son’s book, “What 
Else to Do.” 
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ABUSE OF TWIST DRILLS. 



Before proceeding with this article I wish 
to sftte that I look at all things from a 
proprietor’s point of view. Therefore, I 
w’ant to tell just how our drill case ap- 
peared to me. I believe I am safe in say- 
ing that twist drills receive more abuse 
than any tool about the shop, and when a 
man is compelled to buy them he is inter- 
ested in the care they receive. They are 
run at all speeds, and in case of a hurry- 
up job, I have seen the fire fly. The pres- 
sure applied to them varies according to the 
strength in the operator’s arms, which cov- 
ers a wide range, from 50 lbs. up to and 
including a ton, or whatever he is capable 



t 




of pulling on a lever and twisting on a hand 
wheel. 



Judging from the looks of our drill case, 
they have been used as punches, but they 
did not give as good service as the boiler 
punches did. The point of the drill looked 
like Fig. 1. Worn off to about one-half size, 
the cause being too high speed. If one of 
the boys becomes a little excited, he imme- 
diately declares war against the small tools. 
The twist drill, of course, bears the brunt 
of the attack. The weapon used is an 
emery wheel, which is very destructive to 
the drill when the boys get excited. As I 
viewed our drill case I thought of the old 
story of John and the pants which he 
brought home on Saturday evening to wear 
the following Sunday morning. Finding 
them 2 in. too long, he instructed his 



mother to cut off 2 in. Fearing she would 
forget, he instructed his sister, also fearing 
that she, too, might forget, he instructed 
his grandmother likewise. It so happened 
that the mother, sister and grandmother 
had good memories. And they each cut off 
2 in. John’s pants reached the high water 
mark the following Sunday morning. So 
it is with the twist drill. Frank uses a drill 
and wears the outer points of the cutting 
edge off in a rounding shape (A, Fig. 2); 
Bill grinds the rounding points off without 
grinding the point (E, Fig. 2); making the 
angle that of B; Bill also wears the outer 
points off; Frank again grinds after Bill 
without grinding the point, E, making the 
angle that of C. This is repeated, each 
grinding after the other the dull outer edge 
without grinding the point, until the angle, 
D, is reached. At this stage the honor of 
being a first-class countersink is bestowed 
upon the drill. The angle, like John’s pants, 
has reached high water mark.— Paul S. 
Baker, Muscatine, lows. 



WINE COLOR FOR VEHICLES. 



A good “wine color” paint for vehicles is 
made by adding a little vermilion to car- 
riage part lake. Use a standard grade, and 
one coat of this and a coat of color-and- 
varnish will cover without any ground.— 
John L. Whiting & Sons’ Book, “What Else 
to Do.” 



HOW TO HARDEN A STILLSON WRENCH. 



The easiest method of hardening a Still- 
son wrench is to take the jaws out, anneal 
them and file them sharp. Then heat the 




jaws red and lay some nitrate of potash 
on the jaws and teeth as at A in the sketch 
and plunge into water. A correspondent of 
the Blacksmith and Wheelwright says he 
has had jaws tempered in this way for 
years, and has never experienced difficulty 
in getting the right temper. 



Digitized by 



Google 




TO PROTECT A MOTOR FROM DUST. 
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READY REFERENCE METRIC CONVER- 
SION TABLE. 



To protect a motor from dust, which is 
sure to be present even where a fan sys- 
tem is used for carrying it away, a galvan- 
ized iron cover, A, Fig. 1, made to fit the 




Pig. 1 

motor frame snugly and fastened rigidly 
to the frame, is satisfactory, says a corre- 
spondent of the Engineer. Access to the 
commutator and brushes is afforded by a 
hinged cover, B, and sparking may be de- 
tected, without opening the casing, through 
a peek-hole, D, about 4 in. square and cov- 
ered with mica. 

A jet of air, supplied by the siphon or 
Jet blower shown in Fig. 2, and which is 
operated by compressed air, is kept blow- 




Fig.2 

ing in at C, and the air forces its way out 
through the openings and cracks at the top 
and sides of the machine. This jet of air 
allows no dust or grit to settle upon the 
motor and keeps the machine cool, also. 



The color of common mahogany may be 
Improved by applying a solution of potassium 
hydrate, or lye, to the surface. To deter- 
mine the required strength of tin* solution 
test on a piece of waste stock of tin* same 
kind before applying. Fill with a dark paste 
rnish and polish with shellac. 



C. H. Nicolet, of La Salle, 111., sends to 
Engineering News the table which we print 
below, and regarding which he says: 

I send herewith an excellent little con- 
version table which has had a place in my 
pocket note-book for many years, and has 
proven very useful. It is sent to you with 
the belief that it may be appreciated by 
other engineers. The arrangement of the 




table is especially commendable, as the en- 
tire conversion process is at once apparent, 
thus: 

M == (millimeters) X .03937 = I (inches) or, 
reversing, 

I (inches) x 26.4 = M (millimeters). 



TO PROTECT LABELS ON BOTTLES. 



To protect labels on bottles so that they 
will adhere for years and not be affected 
by acids or dampness first give them a coat- 
ing of size, and then a coating of gelatine, 
prepared by swelling a little cooking gela- 
tine in cold water and making it fluid by 
placing the vessel containing it in a dish of 
nearly boiling water. Allow the gelatine 
coating to dry and then apply a single coat of 
“church” or “dak” varnish which will dry 
in a few hours, and affords better protec- 
tion to the labels than other quick -drying 
varnishes. The Photo-Beacon says that the 
labels on bottles In chemical laboratories are 
protected ih this way. 



Digitized by 



Google 




PUNCHING STRUCTURAL STEEL FOR TO MAKE CASEIN COLD WATER PAINT. 
LOCOMOTIVE TENDERS. 



Structural steel shapes, chiefly channels 
and I-beams, are used in the construction 
of locomotive tenders, and many methods 
are used In the various shops for punch- 
ing these rolled shapes, says Railway and 
Locomotive Engineering. Most of these 




methods are very difficult of execution as 
an attempt is made to do the punching so 
that the axes of the holes shall be parallel 
with the web of the rolled sections. 

In one railway shop a much simpler 
method of punching without reference to 
the parallel idea. so far as the axes of the 
holes is concerned, is used. The bevel side 
of tlie flange is laid flat on the die and the 
descending punch encounters the upper sur- 
face of the flange at an angle. This method 
of punching causes the holes to he as they 
Mppear In the illustration. A reamer, when 
run through before rivets are applied, some- 
what modifies the angle at which the hole 
Is punched, but the rivets when driven are 
not straight; the important point, however, 
Is that the holes of the I-beam and the plate 
are absolutely In register, and as the rivet 
is made to fill both holes, and as there is 
no vestige of a shoulder at the point of 
union, the bending of the axis of the rivet 
is not thought important. In fact, a certain 
advantage Is claimed for it, and that Is that 
the bent rivet lessens the strain on the rivet 
heads, and the punching can be done with- 
out any specially constructed supports or 
apparatus for holding the steel I-beam or 
channel In place. A shearing punch is not 
necessary, but the face of the punch should 
be flat or slightly hollow, and not rounded. 



Either of the following formulae for mak- 
ing casein cold water paint is recommended 
'by the Master Painter: 

For interior use— 10 lb. pure casein, 1 # lb. 
soda ash, 58 per cent; 88# lb. plaster of 
paris or whiting. 

For exterior use— 9 lb. pure casein, 4 lb. 
pulverized air-slaked line, % lb.* silica, 86# 
lb. plaster paris or whiting. 



HOW TO MAKE AN ALCOHOL BURNER. 



An alcohol burner which is much safer 
than a gasoline torch for soldering and other 
purposes may be made at home. The one 
shown here was devised by a correspondent 
of Machinery, who says, that while the 
flame cannot be focused to a small point 
the burner is very handy for drawing the 
temper in broken taps. 

To make the burner take the bottom of an 
oil can, stuff It full of waste, and solder in 
the brass tubes, A and C. Draw candle- 
wicklng through these tubes, as shown. At 
the top end of tube. A, fit another tube, B, 
and drive A into an opening at E. Have a 
hole at F, plugged with a cork, for refilling. 
Solder a blowpipe into permanent position, 
the small end being neany central to the 
open end to tube, B, serves also as a handle 
to hold the burner. 




IIome-M&de Alcohol Burner 



To start this torch, light the wicking In 
tube C, which will heat tube B. The alco- 
hol gathered at K will form a gas 
ately; 



from the opposite end of the blowpipe. The 
flame is very green in color and somewhat 
better than the flame from a gasoline torch. 



THREADING AN ELL. 



pleted is that it is threaded on the inside so 
a 8 to receive the delivery tube or pipe, as 
shown in Fig. 2, to conduct the cold water 
to the bottom of the boiler. 

The table below show's what sizes of pipe 



In removing an old hot water tank hav- 
ing 1%-in. connections and replacing it with 
a larger tank having 2- in. connections, a 
correspondent of the Metal Worker, who had 
no fittings of any kind larger than 1’4-in. 
on hand, but had a 2-in. die and stock and 
vise made good connection by threading an 




Tiff. 1 . Method of Throedloff An XU 



ell. To apply this kink under similar condi- 
tions, proceed as follows: 

Start a 1’4-in. beaded malleable Iron ell 
on one end of a piece of pipe about tw'o or 
three threads. Take the faceplate out of 
the stock and put in the 2-in. die, reversed 
from the ordinary position. Slip the pipe 
through the dies and guide until the ell 
strikes the die. Then grip the pipe tightly 
in the vise, close to the guide; put a piece 
of pipe over the handle of the stock, so as 
to reach to the floor and prevent tin* stock 
from turning. Into the other end of the 
beaded eH screw a piece of 1%-in. pipe 2 or 
3 ft. long. Then everything is ready to 
start the w^ork and in a very few minutes a 
2 x IVj in. street ell can be produced, as the 
operation will thread the bead on the outside 
of the ell. 

Fig. 1 show's the method of working. The 
acrewing up of the ell on the threaded pipe 
it Into the 2-in. die and re- 
sults in a thread being cut on the outside 
of the bear, that it can be screwed into 
in. fitting. Another advantage that 
this manufactured ell has when it is eom- 





for different fittings now on the market can 

be threaded: 

l^-inch beaded fitting can be threaded to *flt 
2 -inch pipe. 

114-inch not adapted for anjr standard siae. 

1-ineh plnin fitting can be threaded to fit 
114-inch pipe. 

%-Inch plain fitting can be threaded to fit 

1 -Inch pipe. 

Vj-inch plain fitting can be threaded to fit 

%-ineb pipe. 

%-inch plain fitting can be threaded to fit 

%-lnch pipe. 

Vi-inch plain fitting can be threaded to fit 

%-ineh pipe. 



WRENCH FOR REMOVING VALVES FROM 
PUMPS. 



Any size pipe can be used as a wrench 
for this purpose by taking a hack saw and 
sawing slots in it to fit the bridging on the 
pump valve. Such a wrench is easily made 




with but few tools. Valves that have been 
in pumps for years I have removed in this 
way with a 3-in. pipe.— Contributed by W. 
J. Catlin, Superintendent Electric Light and 
Water Works, Glen Ellyn, 111. 



For lubricating journals, a compound con- 
sisting of one part fine plumbago and eight 
parts Albany grease is good. 



All the articles appearing in this depart- 
ment are reprinted in book form at the end 
of the year. Price 50 cents postpaid 
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TABLE OF KILOWATT-HOUR COSTS. 



It is frequently necessary to reduce kilo- 
watt costs per year to kilowatt-hour costs, 
or vice versa, and to do so entails calcula- 
tions that though simple are irksome, says 
a correspondent in Journal of Electricity, 
Power and Gas. Such costs, of course, de- 
pend upon the hours of daily service ren- 



Co* P*r Kil*wau-Ye«r— Hourm Far Day. 
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dered, and in ascertaining them it has been 
found convenient to reduce them to a tabu- 
lated form for ready reference, when they 
appear as follows for daily services amount- 
ing to ten, twenty-one and twenty-four 
hours respectively: 



SIMPLE METHOD OF PRESERVING ARTI- 
CLES FOR REFERENCE. 



Articles, pamphlets and old catalogs which 
one may desire to keep for reference may 
be preserved in convenient form in the fol- 
lowing manner: 

Select an old out-of-date catalog of good 
size and having board covers. Strip the 
covers from the contents and cut off the 
flexible back up to the point where the stiff 
boards are glued to it. About % in. from 
the baek edge of the cover and from the in- 
side cut the board cover nearly through 
lengthwise, as in Fig. 2, so that the back 
may be broken. This cut line may be made 
to act as a hinge by bending the cover over 
a straight table edge, the flexible binding 
holding the parts of broken board together. 
Put in such papers as it is desired to 



preserve, with brass pamphlet pins (Fig. l). 
running the pins through the loose pages and 
the hinge pieces, Fig. 3. The pamphlet pins 




810.4 



Pr es e rving Articles ter Reference 



cost about 20 cents per 100. Smooth holes 
may be made through the pamphlet and 
binder by the use of a belt punch like the 
one shown at Fig. 4, says the Metal Worker; 
this tool costs about 20 cents. If wished an 
index sheet may be bound in with papers, 
and the covers of the book may be labeled. 



CONCRETE ANVIL BLOCKS. 



The difficulty of holding the anvil secure 
on the block is solved by the use of a con- 
crete block, such as that shown in the illus- 
tration. 

To make such a block, encase concrete, 
made of crushed stone and cement in a 
rectangular box made of %-in. cast iron. 18 
in. high and having a base 14x18 in. taper- 
ing to 8x10 in. at the top. The inside meas- 
urement at the top should be just 1 in. 
larger than the base of the anvil, which 
rests on the concrete 2 in. below the top 




tynorete Anvil BlpQk 
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of the casting. On each side of the anvil 
(front and back) embed a bolt and nut 
in the concrete to a depth of 3 in., allow- 
ing the nut to project upward nearly to 
the top of the easting and about 1 in. above 
the concrete. Pour melted lead on top of 
the concrete, until the space (2 in. deep) 
between the base of the anvil and the top 
of the casting is filled. The nut of the bolt 
and the taper of the casting will hold the 
lead to the cement. 

The cost of mounting anvils in this way is 
very little, says a correspondent of Machin- 
ery, and the noise and vibrations when the 
anvil is struck are done away with. It 
takes the poetry out of the ringing blows of 
the blacksmith’s hammer, but will be found 
a most convenient arrangement, especially 
for colleges. 

HOW TO MAKE A SMALL STORAGE 
BATTERY. 

Procure an old battery jar about 6 in. 
high by 4 in. in diameter, and a piece of 
sheet lead 3 ft. long and 7 in. wide. The 
lead may be obtained at any hardware store 
or plumber’s. Cut the lead exactly in half, 
making two pieces 18 in. long and 7 in. 
wide. Remove a strip 1 in. wide and 17 
In. long from each of the plates, leaving 
them 6 In. wide, with a lug at one end 
for connections. Cut an old piece of cord 
or rope % in. in diameter, into four pieces, 
each 18 in. long. This is for insulating the 
plates from each other when ready to 
charge. 

Lay two lengths of the rope across one 
of the plates, about 4 in. apart, and place 
the other plate upon the two cords, with the 
two remaining cords laid upon the second 
plate. Be careful to have the two lugs on 
the same side and at opposite ends. 

Get a piece of an old broomstick, and 
carefully wind the whole on the stick, mak- 
ing sure that at no point the lead plates 
come in contact with each other: otherwise, 
the battery will be short-circuited and will 
not receive a charge. It will be found that 
the coll fits into the jar neatly. The next 
step is to prepare the acidulated water, 
which can be easily done by mixing 1 oz. 
of sulphuric acid with about 10 oz. of water. 
This is the right proportion, but about 
twice that amount must be used to fill the 
jar with two lead plates in it. 

The batt tv is now ready to charge. Either 
post may be marked plus, but they must * 
not be changed after they have once been 



charged. The first time the battery will lose 
its charge rapidly, but the second or third 
time it is charged it will retain a current 
for quite a long time T>vo or three of these 
batteries will light a small 2-candlepower 
electric lamp, or will run a large motor.— 
Contributed by E. H. Klipstein, East Orange, 
New Jersey. 

HOW TO PREVENT MOISTURE IN SHOW 
WINDOWS. 



The device shown in the illustration Is 
for securing ventilation in windows lighted 
by gas in a way that prevents moisture in 
the windows, says the Acetylene Journal. 

A simple 6-in. galvanized iron conductor 
pipe is fitted tightly over the top of the 




Tot Preventing Moisture in Show Windows 



lamp and extends upward and outward into 
the open air, and carries off the products of 
combustion. If more convenient, the pipe 
may connect with a chimney instead of pass- 
ing through the roof. The lamp is turned off 
and on by means of chains extending over 
pulleys to any convenient point. The lamp 
may be placed close to the ceiling so that it 
will not hang down in an unsightly position, 
and it is said that trouble from either frost 
or moisture is entirely obviated by this 
means. 



Holes as smooth as glass may be obtained 
in long cast-iron tubes of large diameter, as 
15-in. for instance, if kerosene is used as a 
lubricant and, for boring, a “packed bit,” 
such as is used for gun-boring. 

Only lead lined tanks with seams burned 
together instead of soldered should be used 
for pickling cast iron in vitriol. The acid 



ruins zinc and solder in stt* 
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h£at resisting paints. 



For painting exhaust pipes or mufflers, 
the Pacific Coast Gas Association recom- 
mends the following paints as being able to 
withstand anything up to a red heat: 
Lampblack, 3 lbs.; graphite, 3 lbs.; black 
oxide of manganese, 1 lb.; japan gold size, 
1 pint; turpentine, 1.5 pints; and boiled lin- 
seed oil, 1 pint. Powder the graphite and 
mix all the ingredients to a uniform consis- 
tency. Give two coats. 

Or, black oxide of manganese, 2 lbs.; graph- 
ite, 3 lbs.; and terra alba, 9 lbs. Mix and 
pass through a fine sieve, then mix to re- 
quired consistency with the following com- 
pound: Sodium silicate, 10 parts; glucose, 

1 part; and water, 4 parts. 



HOW TO SUSTAIN A POLE ON ROCK. 



In line-building in mountainous sections, 
it is often necessary to sustain telephone 
poles on rock, says the American Telephone 
Journal, and instead of the ordinary method 
of making a hole in the rock by blasting, 
which takes a great deal of time, is very 
dangerous and expensive, the method illus- 
trated in the accompanying diagram is used. 

All that is necessary is to drill five 1*4 
or 1%-in. holes in the rock and set an iron 
pin in each. A hole is bored in the butt of 
the pole and it is set on the central pin. 
Guy wires are run from the top of the pole 
to the other pins. The iron pins are secured 
in the rock by pouring sulphur or lead 
around them. An iron ferrule around the 
butt of the pole keeps it from splitting while 
being raised. 



This is a great improvement on blasting, 
as it is almost impossible to blast a round 
hole of small diameter. A blasted hole of 
sufficient depth is funnel shaped, probably 
3 or 4 ft. in diameter at the top and taper- 
ing toward the bottom. 



DEVICE FOR SMOOTHING COMMUTATORS. 



A simple device such as shown in the 
sketch, is very convenient in smoothing 
commutators. It consists of a block. Fig. 1, 




of hardwood made to fit the circle of the 
commutator and just as wide, and having 
No. 00 sandpaper tacked to it. The sand- 
paper is put on with pointed pins at D, Fig. 
2, and has little flat springs, E and F, to hold 
it down on the pins. These pins have an 
advantage over tacks, says a correspondent 
of the Engineers’ Review, in that old paper 
may be removed and replaced with new more 
easily. A handle on the block keeps the 
fingers from getting caught in the dynamos. 



In working with aluminum the best lubri- 
cant for the machine operation of milling is 
crude oil; for drilling, kerosene, and for 
turning, plenty of soap water. 
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SIMPLE anti-hum device. 



Persons annoyed by the humming of tele- 
phone wires may prevent the humming by 
using a piece of No. 14 insulated weather- 
proof wire, either iron or copper, from the 
pole to the house.— Contributed by E. H. 
Umdenstork, Osage City, Kan. 



A SIMPLE RIG FOR WINDING COIL 
SPRINGS. 



In the rig for winding coil springs shown 
here, the hooked or bent end of the spring is 
made first, as in Fig. 1. Fig. 2 shows the 
front elevation of the coiling block, and Fig. 
3 the end elevation, the portion at A being 
rounded off to the same radius as the hooked 
end of the spring. A plan of the coiling 
clamp is shown at Fig. 4 and an elevation 
of it at Fig. 5. 

To wind a spring with this apparatus, cut 
off the required length of wire, grip the coil- 
ing block in the vise and insert the wire in 
the block at the hole, B, and bend over the 
radius, A. Put the slot in the coiling clamp 
over the coiling pin, C, of the coiling block 
and, by means of the winged nut on top, 
grip the loose end of the wire, in the groove, 
D, cut in the bolt head. 

Wind the coiling clamp around the pin, C, 
the requisite number of times, keeping the 
wire tight and even. Then slacken the wing 
nut and the spring will ease enough to allow 
the end to be pulled out of the hole. Take 
off the spring and make the eye in the oppo- 
site end by means of the two pegs shown at 



top of C. Fig. 6 shows the manner of mak- 
ing the eye. Use pliers to finish the end. 

A correspondent of the American Machin- 
ist who describes this rig, says he uses 16- 
gage wire, 20 in. in each spring of 8 coils, 
and that a boy can make 25 springs per 
hour in this way. 



LUBRICANTS FOR GASOLINE PUMPS. 



Nearly all oils are absorbed by gasoline 
and for that reason the hemp or string used 
in the stuffing box of gasoline pumps must 
be kept moist with some liquid or semi- 
liquid substance which gasoline does not act 
Upon. 

“There are two such substances,” says 
Gas Power; “one is common soap and the 
other glycerine.” First soak the string or 
packing with glycerine, then screw it down 
in the stuffing box and the joint will keep 
moist for a long while. If castile or laun- 
dry soap is handier than the glycerine, wax 
the string thoroughly and the results will 
be almost as good as with glycerine. 



LIQUID FOR ETCHING ON STEEL. 



•Either for biting deeply into the metal 
or for producing a beautiful frosted appear- 
ance on the surface, the following liquid for 
etching on steel may be used: 

Sulphuric acid, 1 oz.*; alum, % oz.; salt, 
Vj teaspoonful; vinegar, 1 gill; nitric acid, 
20 drops. 

The effect produced depends upon the 
time the liquid is allowed to act 
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MARQUETRY WOOD STAINS. 



Wood stains are now used largely in ma r 
quetry work instead of, as of old, inlaying 
the article of furniture to be ornamented 
with thousands of small pieces of veneer 
of various colors and sizes. The old pro- 
cess was slow and tedious, the new requires 
about one-fourth the time. The Decorators* 
Gasette gives some reliable formulae for 
these stains, which have hitherto been 
known only to manufacturers. They are as 
follows: 

EBONY. 

6 gals, water. 

6 lbs. ground garnet shellac. 

3 lbs. ground borax. 

1 lb. water ebony A. 

WALNUT. 

6 gals, water. 

5 lbs. ground garnet shellac. 

lhs. ground borax. 

2 J /j lbs. Scotch soda. 

15 ozs. water walnut A. 

OAK. 

6 gals, water. 

6 lbs. ground orange shellac. 

3 lbs. ground borax. 

16Mi oz. water oak. 

PINE. 

8 gals, water. 

8 lbs. ground bleached shellac. 

4 lbs. ground borax. 

12 oz. water pine. 

SATINWOOD. 

5 gals, water. 

5 lbs. ground bleached shellac. 

2 Vj lbs. ground borax. 

15 ozs. water satinwood. 

MAHOGANY. 

6 gals, water. 

6 lbs. ground orange shellac. 

3 lbs. ground borax. 

18 ozs. water mahogany 10,522. 



GREEN. 

6 gals, water. 

6 lbs. ground garnet shellac. 

3 lbs. ground borax. 

12 ozs. pure green P. G. M. 

ROSEWOOD. 

5 gals, water. 

5 lbs. ground garnet shellac. 

2y 2 lbs. ground borax. 

1% lbs. water rosewood. 

Directions for Mixing.— Put shellac and 
lK>rax into the water, and boil until dis- 
solved, and while still very hot, pour this 
over the staining color, but never boil up 
the colors to dissolve them, or they may be 
destroyed by the heat. Stir up well, and 
strain carefully when cold. Then bottle for 
use. 

These directions apply to all the formu- 
lae, unless specified otherwise. 



HOW TO MAKE LIME WHITEWASH. 



Slack stone lime, not air-slacked, in hot 
water, keep stirring and use sufficient water 
to make a mass like mush when slacked. 
Thin with sweet skim milk, says the Master 
Painter, and you will have a whitewash 
which will not rub off if used inside, or wash 
off if used outside. 

Another good method for ceilings is to 
slack, as in the first instance, and thin with 
a solution made of 1 lb. powdered alum dis- 
solved in the least possible quantity of hot 
water and having sufficient lime added to 
make 10 qts. of whitewash. This will pre- 
vent suction and make a wash that will not 
work up under the brush when putting on 
a second coat. A little ultramarine blue, 
first wet up in water, added to the wash, 
will improve the tone and make a clearer 
Job For kalsomining, glutol is an excellent 
substitute for glue. 



CABLE SEWING 
KNOTS. 



The illustration shows a 
number of knots used in 
sewing cables. Tn each in- 
stance A Is the needle end 
of the cord and B Is the 
short end. The “sewing*’ 
of the “form,** says the 
American Telephone Jour- 
nal, is done with a needle. 
Every lineman should 
know how to sew these 
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SHOP NOTES 



HOW TO MAKE A SELF-HEATING SOLDER- 
ING IRON. 



A useful and simple self-heating soldering 
iron made like the one shown in the illus- 
tration will 
be found a 
great con- 
venience to 
its owner. 

An ordi- 
nary burner, 
having an 
end off, has 
a soldering 
iron fast- 
ened to the 
end by 
means of 
copper wire 
bound 
around it. 
To use, the 
gas is turned 
on full and 
the iron al- 
lowed to get 
well heated. 
The gas is 
then turned 
half off or 
until the flame just fills the surface of the 
iron and comes quite to the point. The iron 
will keep hot quite a while, says the Model 
Engineer, London, and when cool, is quickly 
heated again by turning the gas up. This is 
a cleaner method than using the fire, and 
after a little practice the iron is not at all 
awkward to hold. 




MAKING A SOLDERING IRON OUT OF 
SCRAP SHEET COPPER. 



For material the copper bottom of an old 
wash boiler will suffice. Cut the copper into 
pieces about 1 in. square and put them in 
the melting pot. Place the pot in a large 
fire and bank up >vell with wet coal, as the 
copper will melt more quickly if the pot 
is covered up, says a correspondent of the 
Blacksmith and Wheelwright. 

Burn the grease out of an old buggy wheel 
box until the box is clean and dry. In a 



piece of board bore a hole % or % in. deep 
so the small end of the box will fit in as 
shown in the illustration. Pour the melted 
copper into this box, taking care to keep 
the face well away, as the molten metal may 
spatter. 

If the copper cannot be punched out of 




Mould for The Melted Copper 

the box, break the * box with a hammer. 
Good copper can be forged at a dull red 
heat, but if it will not hammer, rasp the end 
to the desired point. Cut off the right length, 
drill a hole in the blunt end, tap it out and 
screw in a %-in. piece for a handle. 



HOME-MADE METALLIC PACKING. 



Where the size of the pump stuffing-box 
is wholly inadequate a home-made metallic 
packing, consisting of a combination of soft 
wire solder wound with asbestos wicking 
and dipped in a mixture of graphite and 




Home-Made Metallic PaoMuff 



cylinder oil, may be used to advantage, says 
a correspondent of the Engineer’s Review. 

The packing will leak at first, but as it 
becomes fitted to the rod will gradually 
stop. The packing has not been tried on 
hot water, but being metallic would prob- 
ably work alright. 



The 1905 Shop Notes is a handy book for 
every shop. Contains 200 pages, 385 Illus- 
trations; price, 50 cents. 
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AUTOriATIC FIRE AND BURGLAR 
TELEPHONE ALARM. 



A recent invention enables the connecting 
of all parts of a house or factory by means 
of electric wires to the public telephone in 
the building, in such a way that a tire 
will announce itself. When the office closes 
a weight is connected to the telephone re- 
ceiver, which sets the apparatus on guard. 
Wires extend from the large gong to all 




parts of the building, being connected at 
frequent intervals to thermostats. When a 
fire starts In any room the ceiling becomes 
hot, the mercury in the thermostat rises, 
thus closing the circuit, causing the gong to 
sound and lifting the receiver from its fork. 
This calls “central,” who hears the gong 
striking and reports the fact to the fire 
department. By attaching ordinary electric 
burglar alarms to doors and windows a 
burgla'r alarm service is secured. If a burg- 
lar alarm system Is already installed con- 
nection can easily be made in a few minutes 
by any electrician. It is suggested as an 
excellent means of safeguarding a house 
while the occupants are absent for the sum- 
mer. Our illustration is by courtesy of the 
American Telephone Journal. 



PERFORATED NIGHT SIGNS. 



The latest destination signs which are 
carried on street cars are now made of per- 
forated sheet metal, says the Street Railway 




Perforated Sheet Metal Signs 

Journal. One electric light Is placed behind 
the sign which is a great improvement over 
the glass painted signs which are easily 
broken and when dirty are Indistinct. The 
light shines brightly through the holes 
spelling out the letters which can be seen a 
long distance. Merchants can easily em- 
ploy the same means for special announce- 



ments in night advertisements and any me- 
chanic can readily fill an order for perfora- 
ted signs on short notice and at trifling ex- 
pense. The sign should serve as the front 
of a box inclosing the light which can be 
connected to any convenient socket with a 
flexible wire cord. 



COMPRESSED AIR AT ALTITUDES. 



With increase in altitude the barometric 
or atmospheric pressure falls from 14.7 
pounds per square inch at sea-level to about 
10 pounds at 10,000 feet above sea-level. 
Since the density of the air decreases with 
its pressure it is obvious that at such an 
altitude the total weight of air handled by 
a given displacement is considerably less 
than at sea-level; and that to fill any vol- 
ume— a rock-drill cylinder, for instance- 
wit h air compressed to 90 pounds, a greater 
free-air displacement will be necessary than 
would be required at sea-level. The relative 
capacities of a given displacement to do 
work— as in rock drills or pumps— at varying 
altitudes are indicated in the following 
table: 



Pert above 
Sea-Level 


Barometer 

laches 


Relative 

Capacities 


Feet above 
Sea-Le.d 


Barometer 

Inches 


Relative 

Capacities 


0 


30 


.2.000 


•kwv 




jmt 


000 


89.42 


<988 


5060 


94.78 


JN 


1000 


28 87 


.967 


* 6000 


23 85 


.887 


1000 


28.38 


.954 


7000 


22.96 


.800 


0000 


27.79 


.988 


8000 


93.10 


.779 


9900 


27.27 


.924 


9000 


21.28 


.750 


8000 


26.76 


.909 


10000 


20.43 


.723 


8500 

4000 ' 


26 25 
25.75 


.894 

.879 


22000 


. 18.9* 


•877 



Twelve glass-head pin factories at Aix la 
Chapelle, Germany, average an annua] out- 
put of 1,500,000,000 pins. 
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A HANDY LAMP PENDULUM. 



A lamp pendulum which is adaptable for 
flexible cords is used in England, says the 

Electrical Review, 
London. 

The sketch 
shows the ar- 
rangement. The 
cradle is attached 
to the flexible 
cord by cord 
grips, and inside 
the cradle rests a 
heavy ball through 
which the flexible 
cord passes, and 
to which the lamp 
and shade are at- 
tached. The ball 
is of sufficient 
weight to rest 
firmly on its seat- 
ing and so holds 
the shade at any 
desired angle and 
Lamp Pendulum keeps the cradle 

perpendicular at 
the same time the lamp is tilted. 



If while working with the batteries any 
of the acid or the solution should get on the 
hands or clothes, rinse off immediately with 
clean water. This experiment was sent us 
by a correspondent who has used it suc- 
cessfully. 



HOW TO REMOVE PUTTY FROM OLD 
SASHES. 



Cutting the putty with a knife and ham- 
mer is very apt to damage the woodwork. 
Instead, give the putty three coats of ordi- 
nary paraffin oil, allowing a half hour be- 
tween coats. The petroleum will penetrate 
into the pores of the putty and dissolve the 
hardened linseed oil, making the putty plas- 
tic in a short time and in two or three hours 
it can be readily removed. 



HOW TO REPLACE BROKEN TEETH IN 
GEARS. 



To properly dovetail a tooth in a gear, re- 
quires a slot as deep as the tooth is high (A 
in sketch). If the gear is subject to hard 
work this will not hold, but will surely work 
loose. There seldom is metal enough to dove- 
tail the proper depth without weakening the 




TO USE OLD DRY ELECTRIC CELLS. 



The cells of exhausted dry batteries will 
make good Grenet cells, if the bottoms are 
cut off and ‘the filling and paper lining, if 
any, are removed. Be careful not to break 
• off the carbon rod. 

After the filling has been removed, if 
there is a paper lining, It may be removed 
as follows: Drill an exhaust hole through 

the eemept in the top of the 'tell, then stand 
the cell in a watertight receptacle and fill 
the receptacle with water to within ^4 in. 
of the top edge of the cylinder. Let it stand 
until the paper lining is loosened and may 
be entirely removed. 

The electrolyte to be used is 7 oz. of bi- 
chromate of sodium dissolved in 1 qt. of 
water. Add, very slowly, % pt. strong sul- 
phuric acid, stirring the mixture slowly with 
a glass rod all the while. When the mix- 
ture is cool pour it into a glass battery jar 
and add 1 oz. bisulphate of mercury, which 
will amalgamate and keep amalgamated the 
zinc cylinder. The solution should be suf- 
ficient in quantity to extend up the zinc 
cylinder for three-fourths of its height. 
When not in use take the cylinder out of 
the solution. 




rim of the gear. A method for light rim 
gears, that holds where all others fail, is as 
follows: 

Bend a piece of boiler plate to the proper 
circle, as at B; dovetail it in the gear, as at 
C; make it a driving fit. Then drill through 
the plate and rim of the gear; tap out and 
screw in steel studs, as at D. 

This will certainly hold because the studs 
are all solid in the boiler plate and cannot 
tear loose.— Contributed by Paul S. Baker. 
Muscatine, Iowa. 
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GETTING A BLOCK AND TACKLE TO THE 
TOP OF A STEEL STACK. 

An engineer who had experienced some 
difficulty in getting a block and tackle to 
the top of a steel stack 38 in. in diameter 




f i*. 1 Fig. 2 



and 80 ft. high, tells, in the Engineer, how 
at last he was successful. The stack had 
previously had a rope running through a 
pulley at the top for raising a block, but the 
rope had parted and come out of the pulley. 

The materials the engineer collected to 
work with were a double and single block, 
320 ft. of %-in. rope, 200 ft. of chalk line, 
200 ft. of common fish line, % yd. of cheese- 
cloth, a stick 1x1x8 in., a pine board 1x12x16 
in. with cleats on one side, 90 ft. of %-in. 
rope, a pail and some wrapping twine. 

The first thing to do was to get a line to 
the top of the stack. Four pieces of line, 
each 2 ft. long, were tied to the corners of 
the cheesecloth and the loose ends were tied 
to one end of the fish line. This formed a 
parachute. The other end of the fish line 
was tied to the handle of the pail, the loose 
length of the line having been run into the 
pail so that it might be rapidly paid out 
when required. The pail was then placed 
in the bottom of the stack and by means 
of a stick the parachute was pushed past 
the tee with which the boilers were con- 
nected (See Fig. 1). The air or gases soon 
lifted the parachute through the stack and 
out at the top, where it was possible to 
get hold of it. Then by means of the 
chalk line the %-In. rope was drawn up 
through the inside and down the outside of 



tne stack. The hook on the double block 
was replaced by one made of %-in. steel 
and of suitable size to hook over the band 
at the top of the stack. The blocks were 
then threaded up with the other end of the 
%-in. rope and pulled about 12 ft apart. 

The %-in. rope, A, Fig. 2, was now hang- 
ing on the outside and to this was at- 
tached the stick to which the tackle had 
previously been bound. The old %-in. rope, 
C, was tied into the hook of the single block 
and the tackle hoisted by pulling the rope, 
A, down and out through the manhole in 
the stack. Getting the hook over the stack 
band required some patience, but was finally 
accomplished. When secured, a few hard 
pulls on the various ropes broke the wrap- 
ping twine by which the tackle was bohnd, 
and the rope, A, fell down on the inside of 
the stack, and the stick fell on the outside. 
The single block was then pulled down by 
means of the rope, C, and a swing. Fig. 3, 
made of the 12 -in. board attached. The 
engineer then collected his painting mate- 
rials and with the aid of an assistant pull- 
ing on the rope started up. It was only 
necessary to make three trips to the top, as 
a white-wash brush attached to a broom- 




stick enabled him to reach one-half the 
circumference of the stack. Fig. 4 shows a 
safe hitch which is quickly made and by 
means of which the man fastened himself 
at whatever point he wished to stop. 



The thinnest coat of paint and varnish 
that will give a good finish should be used 
for cars, and they will not crack so soon. 
Too much varnish is often the fatal mistake 



made in this line. 
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ANOTHER METHOD OF BABBITTING 
CRANKPIN BRASSES. 
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WHY WAGON WHEELS ARE DISHED. 



Old worn-out crankpin brasses may be 
babbitted in the following manner and 
made as good as new, says a correspondent 
of the Engineer's Review: 

Dovetail places into the brasses on the 
quarters as shown in the sketch, leaving a 
space of about V* in. on a 2% in. pin. The 
dovetailed part need be only 1-16 in. deep 
to hold the babbitt in place and from % 
in. to % in- is quite wide enough for the 
babbitt. A pin fixed in this way does not 




Babbitted Crankpin Bratsas 

wear quite so flat and makes a smooth run- 
ning box; it wears better than brass and 
requires less lubrication. 



GRINDING CAR WHEELS AT SLOW SPEED. 



In some St. Louis street car shops it has 
been discovered that better results are ob- 
tained by removing car wheels from the 
trucks and grinding them at a slow speed 
than by the old method in which the wheels, 
run at a high speed by the motors under 
the car, were ground under the car. 

The wheels removed are run at 6 r. p. m. 
This speed is regulated by means of a coun- 
tershaft fixed above the wheel grinder, says 
the Street Railway Journal, from which a 
belt is run to a split pulley which is placed 
on the car axle. The excellent results ob- 
tained make the means worth while. 



REPAIRING A THERMOMETER. 



For a thermometer in which the mercury 
has separated try the following remedy: 
Place the thermometer in a long stocking, 
having the bulb toward the toe and then 
grip the stocking tightly at the top and 
whirl rapidly. The centrifugal action will 
drive the mercury to the bulb, and the 
thermometer will be as good as new —Con- 
tributed by Raymond J. Edwards, Shulls- 
burg, Wis. 



The reason for dishing wagon wheels can 
very easily be demonstrated by making a 
couple of tin wheels for one axle of a 
child’s toy wagon, says a correspondent of 
the Blacksmith and Wheelwright. If the 
wheels are made straight, as shown at A, 




Fig. 1, they will take the shape shown at 
B, Fig. 1, a very short time after being in 
use, especially is this true when the wagon 
is loaded. The hubs of these wheels are 
made of a bit of wood nailed to the tin. 

The superiority of the dished wheels is 
shown in Fig. 2. The tin wheel is cut into 
at C, lapped over to the dotted line and 
riveted or soldered into a flat cone. This 
wheel put on the axle at tho proper angle 
will stand a great deal of hard usage. The 
difference is in the degree of stiffness ob- 
tained in the two forms of wheels. The 
dished wheel is stiffer than the flat one 
and so will not easily bend and wobble. Put 
on as shown at E, Fig. 2, however, the 
dished wheel will not stand constant usage 
and loading. The spokes in the hub will be- 
come loose and the only remedy is to cut 
out a piece of the rim and reset the tire, 
causing a greater and ratlyer unsightly dish. 




which will probably have to be increased in 
time. 

If the wheels are “gathered” at the bot- 
tom so that the spokes below the hub stand 
parallel with the vertical line, F, Fig. 2, the 
wheel will carry its load direct through 
spokes, rim and hub and there is no undue 
strain on the spokes. The gathered wheel 
throws mud in the direction of line O, away 
from the wagon instead of into it and is 
preferable for this reason also. 
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A TEMPERATURE ALARM. 



Temperature alarms are of great service 
In greenhouses where a drop of a few de- 
grees may mean a loss of a goodly sum to 

the florist. There 
is a thermometer 
on the market, 
having a platinum 
wire in the bore 
and suitable con- 
nections to elec- 
trical te r in i n a 1 
posts on the ther- 
mometer board, 
says a corre- 
spondent of the 
Metal Worker. 
The platinum 
wire can be ad- 
justed to any de- 
sired temperature 
and to effect the 
alarm, the wire is 
connected up so 
that a metallic circuit is broken whenever 
the temperature drops below the set point 
and the alarm bell rings. The apparatus con- 
nected up with suitable bells and batteries 
and installed so that the alarm can be heard 
in any part of the greenhouse costs less 
than $10. 




spring sides of the tray being stiff enough to 
hold the screw so it can be entered and 
screwed until pressure comes on. Then the 
driver revolves part of a half turn, until 
the positive drive blade slips into the slot 
of the screw head and a firm pressure can 
be applied and the screw picked out. 



GOOD PACKING FOR A STEAM CHEST. 



One-sixteenth inch asbestos sheeting 
makes a good packing for a steam chest 
This material costs about 45 cents per yard 
and if put on wet will bear 150 pounds 
steam pressure. In tests with this packing 
a joint was broken six times and tightened 
up satisfactorily with the wet asbestos. It 
is just as tight as the best rainbow packing 
can ever be made.— Contributed by T. H. 
Konrad, Burlingame, Cal. 



HOW TO REPAIR A SPIRAL SPRING. 



A spiral spring, 1 in. in diameter, which 
was used in an engine governor and which 
parted in the middle one morning just be- 
fore starting up, was repaired by a corre- 

«0t y 

Spiral Spring Bcptfrad 



O O 

A 

o o 



TRAY FOR HOLDING SCREWS. 



If a box of screws be poured into the 
tray, constructed as shown in the illustra- 
tion, and it is then shaken two or three 
times, every screw will fall into the grooves 
head upward, says the American Electrician. 




Sorew Tray 



If small brads are driven in tin* tops of the 
ribs (not shown in cut) the screws will flail 
into the grooves more readily. The screw- 
driver is then pressed over a screw, the 



spondent of the Engineer's Review in the 
following manner: 

Four holes were drilled in a piece of steel 
as at A, and the broken ends of the spring 
were forced through the holes into position 
as at B. The spring was then replaced 
and the engine started. The job took about 
30 minutes. 



HOW TO THAW DYNAMITE. 



A safe and sure way of thawing out dyna- 
mite is as follows: 

Procure a small box or a nail keg just 
large enough to hold a lantern, and knock 
the bottom out of it, to admit air so the 
lantern will burn. Tack a piece of burlap 
over the top, on which to lay the dynamite, 
and set the apparatus a safe distance from 
all buildings. Throw an old coat or a sack 
over the dynamite. The heat can be regu- 
lated by turning the lantern up or down. 
“I have used this method of thawing dyna- 
mite for four years/' writes N. C«. Hall, of 
Parker. S. D.. “and have always had the 
best of results/* 




ELECTROLYTIC PROCESS FOR ETCHING 
STEEL. 
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CEMENT FOR BELTS. 



A process of electrolytic etching, invented 
and patented by a German, makes it possible 
to obtain exact reproductions of articles in 
low relief, such as medals and coins, in hard 
steel. The principle of the process is quite 
simple. Plaster of paris is poured upon the 




article, let us say a coin, sufficient to form 
a column several inches high and a cast is 
taken. The plaster of paris is then removed 
from the coin and fitted with an ebonite 
sleeve, leaving exposed only the face and the 
corresponding blank at the opposite end of 
the short column of plaster. 

A vessel containing an electrolyte, such as 
ammonium chloride, is prepared and the cast 
placed face upward in It, so that the face 
projects above the level of the liquid, and 
the liquid can only reach the face by absorp- 
tion through the column of plaster. The 
piece of steel on which the reproduction of 
the coin is to be etched is placed on the 
face of the cast and is made the anode of 
the cell. A wire spiral placed In the liquid 
in the vessel is the cathode. Thus the steel 
plate rests on the high parts of the cast 
and at those points flows a current which 
dissolves the steel and the liquid steel flows 
into the cast. This process is kept up until 
the whole surface of the steel is in contact 
with the surface of the cast. Of course the 
process involves a number of details. 

The best electrolyte is made by electro- 
lytically dissolving an iron anode in a solu- 
tion of ammonium chloride. Every five or 
ten seconds the steel must be cleansed of 
its constituents, notably carbon, which are 
left as it is dissolved. A reproduction of a 
coin can be etched on a steel blank in about 
three hours. A high voltage— 10 to 15 volts— 
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Cook thoroughly 6 oz. of Peter Cooper’s 
white or cream glue and when it is well 
done add 2 oz. of powdered white lead. 
Mix well. Use same proportions for larger 
quantities. For use for any length of time 
in summer leave thick and thin down with 
alcohol. When thoroughly cooked turn out 
into something to cool. Cut off a piece as 
wanted. In applying, make the splice the 
same length the belt is wide, hammer it 
well together and the belt can be used in 
one hour. A correspondent of Power says 
he has used this cement for six years and 
has never had a splice come apart. 



HOW TO CUT BELT LACING. 



In the diagram the various parts are as 
follows: A. sharp pocket knife; B, block; 

C, belt lacing, C\ size of strip to be cut; C 2 , 
other part of C; E, end of lacing. Place the 
left hand on B, holding it firmly and with 
the right hand take hold of E and draw it 




towards you. The knife, A, will cut C in 
two equal parts, providing C has a straight 
outer edge. In this way C can be cut 
straighter than a string. The cut in block, 
B. may be any breadth or depth. The pocket 
knife should be driven into the bench or 
other base and must be very sharp.— Con- 
tributed by R. V. Archambault, Norris, Mont. 



PAINT FOR SHIPS’ BOTTOMS. 



The following recipe is recommended by 
the Master Painter as a gopd paint for paint- 
ing the bottoms of ships: 

Eight lb. of rosin; iy 2 lb. of Cologne brown 
dry color; 15 oz. of shellac; 25 gills of alco- 
hol; 6 gills of benzine; % gill of toluene and 
10 drops of pyridine. Finish with a coat of 
paraffin wax and white lead boiled together 
and applied hot. 
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HOW TO MAKE GLASS SLEEVES FOR MA- 
CHINE BOXES 



Their Use Makes Lubrication Unnecessary— 
Many Persons Experimenting with Them. 



A very fair bearing for a common box can 
be made from broken bits of bottle or plate 
glass. Many machinists and power trans- 
mission people who desire glass journals for 




Fig- 1 



special purposes give their orders to the 
glass works where any required pattern of 
sleeves can be manufactured. The glass 
manufacturers have every facility for mak- 
ing giass journals, but, as a rule, they are 
obliged to make excessive charges for special 
work of this kind; and besides, they cannot 
very well make Just what one wants from 
drawings. Therefore, many people who are 
interested in the use of glass sleeves in jour- 
nals for machinery, shafts for power trans- 
mission, engine bearings, etc., undertake to 
make the bearings themselves. There are 
many experiments in progress in the glass 
bearing line at the present time, and several 
different processes for making glass sleeves 
are in use at various important machinery 
centers. In some shops quite elaborate ap- 
paratus for the melting of the glass and 




easting the same has been installed; in oth- 
ers, the workman may be seen melting some 
broken pieces of glass over a Are with a 
ladle, he then pours the melted substance 



into the sand mold. Before we undertake to 
make any glass bearings, either in a crude 
way or in a mechanical way, let us observe 
the grades of glass used. 

The Japanese use glass bearings for the 
purpose of saving oil. In fact they do not 
apply any oil at all to lubricate the jour- 
nals fitted with glass sleeves. They take 
ginger ale bottles and break the pieces fine 1 
with a hammer and melt them. Flint glass 
is used by some of the American makers. 
The grades of glass in which silicate of pot- 
ash and oxide of lead are prominent are 
considered the best grades. These are flint, 
crystal and strass. The coarse green bottle 
glass, which is so often used and which is 
so readily obtained, includes in its physical 
make-up silicate of soda, alumina, lime, and 
oxide of iron. The chief reason why one 
sees this grade of glass used frequently is 
because it is always convenient. Some of the 
glass bearing makers and users evidently 
consider all species of glass alike. The Eng- 
lish crown glass is sometimes used, also the 
refractory Bohemian types. There are two 
ways: One is to select the glass from bot- 

tles or broken window panes; the other is to 
go direct to a glass works and purchase the 
kind of glass desired. Common white is a 
good sort to buy. If one uses bottles, he 
may as well use whatever is handy, and mix 




and grind all together, as an assortment, ex- 
cept by an expert is not possible. But eveu 
when the glass is ready, and the pieces all 
broken up, so they have a degree of uni- 
formity, the work is only begun. 

For melting, an apparatus like the one 
shown in Fig. 1 is recommended as good, but 
such an apparatus involves both labor and 
expense. As a substitute one might melt the 
glass in an ordinary melting ladle. (Fig. 2.) 
In a shop, where it is intended to fill orders 
for glass bearings, it is a good plan to erect 
the brick or stone enclosure as shown in Fi? 
1. This should be of proper dimensions to 
accommodate a crucible 3 ft. high and 20 in. 
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in diameter. Such a crucible can be pur- 
chased at a foundry. The meiting of the 
glass is best done if the crucible is enclosed. 
Therefore build up the walls to make the 
chamber A. Have the inlet for the coal at 
C and the outlet for the draft and smoke at 
D. Cover the top with sheet metal, C, and 
to keep the heat in cover the sheet metal 
with ashes. Pack the crucible, B, with the 
broken glass and cover it. Put the crucible 
in through the top of the chamber. Cover 
the chamber, make a coal or coke fire and 
keep it up until the glass is melted. Then 
remove the covers and ladle out the melted 
glass. This is a first-class method, but as 
before stated, the glass can be melted in a 
common open ladle (Fig. 2) over a hot coal 
fire. 

The next part of the process is the pour- 
ing and moulding. It is a good plan to make 
some sand moulds precisely like those used 
in the foundry for casting metals. Fig. 3 
is a plan of one of the sand moulds. Use 
moulding sand and shape the form of the 
article to be cast in the sand as at F. Pour 
the glass direct, or use the usual gate and 
runners of the standard flask. Fig. 3 is a 
sectional view. 

First cast very plain sleeves in open flasks 
and finish the exposed side by grinding on 
an emery wheel. After a while, almost per- 
fect sleeves may be cast ready for use, by 
employing the facilities of the finished flask. 
Some of the sleeves are cast round complete 
as in Fig. 4. Fig. 5 is a view lengthwise of 
this design of glass bearing. The glass bear- 
ing is often supported in a cushion of rubber 
or a padding of felt. Sometimes, if thick, it 
rests directly upon the metal. Fig. 6 shows 
the arrangement frequently used when the 
sleeves bear in metal boxes. The shaft, G, 
contacts direct with the glass facing of the 
sleeve. The sleeve is supported in the metal 
frame of the box, H. This part of the box 
fits into the .journal of the hanger or ma- 
chine frame. Some of the boxes are put up 
as illustrated in Fig. 7. This involves either 
a tight fit of the glass sleeve or ridges pro- 
vided on the sleeve to fit into corresponding 
grooves in the metal cap or seat of box. The 
adjustment of the ridges and the grooves 
prevents the sleeve from working out of its 
position. Some of the glass sleeves are made 
up in sections as illustrated in Fig. 8. Some- 
times the sleeve is in one complete part, 
again in two halves and then again in four 
parts, as in this case; sometimes the sleeves 
are capped at the ends with metal 



enclosures and these caps protect the edges 
of the glass. 

After the casting of the sleeves comes the 
smoothing and finishing. Some of the sleeves 
will be warped and crooked and have to be 




remelted; others are cracked too badly for 
use; some are very rough and the roughness 
must be ground off on the emery wheel. 
This is quite fine work. In fact, all of the 
glass sleeves must be subjected to more or 
less grinding to get them into the proper 
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order for use. After the final grinding, rub 
the parts with an oily cloth, and then the 
sleeves are ready for work. 

The object of the glass bearing is to do 
away with lubrication. Glass sleeves are 
used on water wheels, where the water con- 
stantly moistens the bearings, and no oiling 
is necessary; but in nearly every other in- 
stance of the use of the glass sleeve, it will 
be found that a drop of oil is slyly deposited 
in the glass bearing. Almost all makers of 
glass sleeves, however, declare that no oil is 
needed. The .glass sleeves are hard and 
smooth, and for sewing machine bearings, 
etc., may run without oiling, or at least with 
little oil. In the large shafts, however, al- 
though practically no lubrication is made, 
daubs of grease plastered against the sides, 
“just to help out,” may be observed. No 
oil holes are bored through the glass sleeves. 

Despite these contradictory facts, the in- 
dications are that there is a future for glass 
bearings and many intelligent men are ex- 
perimenting with them in spare hours. 

“Traveller.” 



ANOTHER METHOD OF CUTTING A FINE- 
TOOTHED SAW. 



The following method of cutting a fine- 
toothed saw is recommended as a better 
way than the one described on page 347 of 
the March Popular Mechanics. 

Clamp a clock spring or corset steel in 
the vice firmly. To cut the teeth hold a 
sharp and hard cold chisel so that its front 




cutting edge stands nearly plumb (see cut), 
then with a light hammer strike a blow of 
sufficient power to cut to the depth re- 
quired. Now place the chisel on the steel 
and draw it toward the tooth just cut. 
When it strikes against the burr thrown 
up by the first cut, strike again with the 
hammer, being careful to strike with the 



same power as in making the first cut. Re- 
peat this until all the teeth are made. 

By using a fine chisel and light hammer, 
saws may be cut as fine as 30 to 40 teeth to 
the inch, and with heavier tools, as coarse 




as 12 to 16 teeth to the inch. After a little 
practice anyone can cut these teeth as fast 
as he can strike the blows.— Contributed by 
C. G. Evans, 380 Bowen Ave., Chicago, 111. 



THE DANGERS OF A SCRATCH 



Scarcely a day passes that many workmen 
do not, in some way or other, get a scratch, 
a small cut, or a bruise that may break the 
skin. In most instances not the slightest 
attention is paid to this beyond the tempo- 
rary annoyance of the pain and the possible 
irritation when the hands are put into 
water, or some subsequent blow in the same 
spot brings an exclamation on account of 
the hurt. 

This, while a common practice, is by no 
means a wise one. The air is full of floating 
disease germs, especially the air of cities and 
towns, and an injury of this sort, be it ever 
so slight, might furnish excellent breeding 
ground for some deadly bacteria. It is a 
good plan always to keep a bottle of pre- 
pared carbolic acid and glycerine, and fre- 
quently touch all bruises or sore spots with 
it. Ihis is one of the most convenient and 
effective germicides imaginable. It is be- 
lieved that many cases of fever and other 
serious ailments can be contracted by a 
floating germ coming in contact with the 
abraded skin. Once snugly lodged in this 
most congenial dwelling-place, the germ 
multiplies with amazing rapidity, and soon 
overruns the entire system. Therefore, 
whenever there is a bruise or scratch, or 
any injury of this sort, germicidal applica- 
tions should be at once resorted to. 
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HOW TO MAKE A CLOTHES LINE TIGHT- 
ENER. 

To keep clothes line wires from sagging 
when hung full of heavy damp clothing, the 
following contrivance will be found efficient 
and can be made by anyone. 

Procure a strong, straight-grained fence 
post, 9 ft. long, and saw a section about 8 
or 10 in. from the top, as at K, Fig. 4. Bore 
a V4-ln* hole through the post as at F, Fig. 2. 
Set the post in the ground to a depth of 3 ft., 
tamping the earth around it firmly. The 
post must be well set, as there will be con- 
siderable strain. 



TO GIVE WOOD AN EGGSHELL POLISH. 

Make a polish of 3 parts shellac, 1 part 
mastic resin, and 1 part sandrac resin, dis- 
solved in 40 parts methlyated spirits. Apply 
with a rag. 

RECIPE FOR FRENCH POLISH. 

Dissolve thoroughly % oz. gum benzoin, 3 
oz. gum juniper, 14 oz. orange shellac, y 4 oz. 
dragon’s blood powder and % oz. powdered 
borax in % gal. methylated spirits of wine 
contained in a bottle. Strain through thin 
muslin. 




Construct a boxed enclosure with a ratchet HOW TO SOFTEN CAST IRON, 

wheel and ratchet as at B, Fig. 4. Nail this 

box in the post at K, Fig. 4, run the wire — - 

through the hole in the post on to the ratchet Put a cap or plug in one end of a piece 
shaft, H, Fig. 3, and then run the wire from of gas pipe larger and longer than the work 
this post to nnother post or to a building, to be annealed. Put a layer of equal parts 
Attach a crank, as at C, Fig. 2. If there is of sand and powdered charcoal mixed to- 
no crank to be found use a monkey wrench, gether into the pipe, put in the work, and 
The apparatus is now in working order, then fill the pipe with the sand and char- 
All that is necessary is to turn the crank on coal mixture, tamping down lightly. At 
the ratchet until the wire is stretched as night, heat to a red heat, cover well with 
tight as desired.— Contributed by Leroy L. hot coals and then with green coal and 
Kenny, Hawarden, Iowa. leave until morning. Remove from the 

♦♦♦> forge in the morning and set aside to cool. 

Pencil drawings may be fixed to stay by A correspondent of the American Black- 
applying a coat of 3 oz. gum mastic dissolved smith says finished work can be annealed in 
in 1 pt. of alcohol. Put on with a brush, this way. 
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JACKS FOR HOLDING AND LIFTING PUMP commonly used. The lever and rest is 

PIPES. shown at B. It should be curved in the 

arm so that when in use the hook cannot 

In Fig. 1 is shown a jack and its parts touch the platform to loosen the hold on 

in detail for holding pipe. The Jack may the pipe. D shows a top view of B. The 

be made of either 1% in. by Mi in. steel hole I, in the lever, B, is for receiving a 

very good iron tire or of 1 % in. square chain or rope when using the tool over an 




Fig. 1— Pipe-Holding JMk 



axle stubs taken from an old carriage axle, 
says a correspondent of the American Black- 
smith. 

The hook or claw which holds the pipe Is 
shown at A, and a side view of it, showing 
the manner of forging so as to strengthen 
it at H, where a hole is drilled to receive 
a % or % in. rivet, is shown at C. This claw 
is made for lVi-in. pump pipe, the size most 




Fig. »— Pipe-Lifting Jock 



old-fashioned well or cistern, and prevents 
the tool from falling in and being lost. The 
rivet holding the parts together should be 
strong and fit like that in a pair of tongs. 
The tool opens and closes by lifting away 
from C. 

For lifting and lowering pump pipes a 
tool like the one shown at X is satisfactory, 
it may be used either with a rope or by 
passing a bar or hand spike through the 
ring, so that two men can lift on it. It i* 
made of l^-in. axle stub of square stock, 
the opening being just large enough to let 
the pipe into the hole of the tool which 
should be but % in. larger than the pipe. 
This tool is shown in use at Z. 

A tool for hand use is shown ;it V, and 
it may be used singly or in pairs. The 
ring at the end provides hand-hold and it 
is turned out of tin* handle solid, just lik»* 
a poker hand-bold. The light part should 
be % or % in. round and the rest 1% in. 
square. A s»*t of these tools should com- 
prise a jack as at E, rope and a lift like 
X, or a jack and two hand lifts like V. 



Your boy will be interested in "Met I 
for Young America.” Only 25 cents. 
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DEVICE FOE REMOVING BROKEN RIVETS 



For removing broken rivets in buggy bow 
sockets the device shown in the sketch is 
guaranteed by a correspondent of the 
Blacksmith and Wheelwright to be all right. 
The sketch is self-explanatory. For the 



RULE FOR CONSTRUCTION OF ELLIPSE 



The following on ’the construction of el- 
lipses may be of interest to many mechan- 
ics, as this subject is not taught in public 
school text books. I had occasion to use 
this rule but recently in certain designs, 





For Semorlng llveti 



inside end of a rivet, place a washer large 
enough to go over the head of the rivet to 
hold it firm in its place. There is no danger 
of breaking the socket in using this device, 
and one man can do the work more easily 
and quickly than by the old method. 



HOW HORSEPOWER COMPARES WITH 
MANPOWER. 



The measurement of a horse’s power of 
work, first ascertained by Watt, the inven- 
tor of the steam engine, was founded upon 
the basis that the average brewery horse 
was capable of doing work equal to that re- 
quired to raise 330 lb. of weight 100 ft. 
in one minute, or 33,000 lb. one foot in one 
minute. This estimate, however, was for one 
minute; it would not be possible for a horse 
to perform this amount of work continuously 
for eight consecutive hours. One horse could 
exhaust 12 men in a single day, for where a 
strong man could perhaps pull half of 330 
lb. to a height of 100 ft. in two minutes, 
he probably could not repeat the operation 
more than a few times. A man’s power is 
about one-tenth of a horse’s power. That 
is, where a horse could pull 330 lb. to a 
height of 100 ft., one minute, and then slack 
up and repeat the operation, for eight hours, 
thus pulling four hours, and slacking up 
four hours, it would require ten strong men 
to perform the same amount in that length 
of time. When man put horses to work the 
gain in labor for the world was thus ten- 
fold. Multiply this by steam power, water 
power, air power, and above all, electric 
power, and one has a problem in mechanical 
progression. 



and noting certain comments on ellipses in 
April Popular Mechanics, offer this for the 
benefit of those who are interested. The 
difference between the squares of the axis 
of any ellipse is equal to the square of the 
difference between the foci. 

To reduce this rule to a formula, let 

L = Long axis. 

S = Short axis. 

D= Distance between foci. 

Then 

L* — S ; = D a . 

To construct an ellipse of any given di- 
mensions, say, with long axis 5 in., short 
axis 3 in., substituting in formula— 

L 3 = 5 2 = 25 
S 3 = 3 s = 9 
25 — 9 =16 

V16 = 4 = Distance between foci. 

To construct ellipse, insert pins in line of 
long axis 4 in. apart, or % in. from each 
end of ellipse to be constructed. Then with 
a loop 4 % in. long draw ellipse. 

In addition to the remark in April Popu- 
lar Mechanics that the curve of the dis- 
tances of any point on the curve from the 
foci is always the same, it may be added 
that this distance is always equal to the 
longer axis.— Contributed by W. G. Frisbie, 
Athens, Pa. 



A CORRECTION. 



The article entitled “Using Motorcycles 
for Shop Power,” which appeared in our 
May issue was by mistake credited to the 
American Blacksmith instead of to the 
Blacksmith and Wheelwright in which pa- 
per this interesting kink 
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A LESSON IN FRESCO PAINTING. 



The materials required by the beginner in 
fresco painting are a perfectly straight piece 
of wood, 3 ft. long, 2 in. wide and of alwuit 
the thickness of a lath, and a brush, called 
a “fresco liner,” made of white bristles, and 
varying in size from % in. upwards. The 
smallest size is best for the beginner, says 
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a correspondent of the Western Painter. It 
is not only cheaper, but if mastered first, 
it will not be hard to learn to handle the 
larger sizes. To practice with use black 
marking ink, which flows evenly and is 
easy to use. 

Uood lining is the first thing for the 
amateur to master. If he practices until he 
can make perfectly straight lines of uniform 
thickness and having neatly joined corners 
he has gone a long way toward becoming an 
expert fresco painter. 

To begin work select a smooth board 
surface or wall space and hold the straight 





Fig. 5 




edge against the wall, using the left hand 
and grasping it at the extreme left end, the 
back of the hand being against the wall 
and the thumb facing the body. The right 
end of the straight edge should touch the 
adjoining wall; the straight edge does not 
flat on Its surface. Take the brush in 



the right hand, holding it at the extreme 
end of the 10-in. wooden handle between 
the thumb and first finger. Dip the brush 
in the fluid, touch it lightly against the side 
of the pot to remove all excess ink and, 
starting at the left, run the line lightly to 
the right Do not hesitate or the line will 
waver, due to varying pressure. 

When able to make such lines perfectly, 
try making lines several times as long. 
Make first a guide line by fastening one end 
of a 6 ft. line to the wall with a tack, 
drawing it taut and running a piece of char- 




coal over it. Then stretch It perfectly tight 
and level along the wall and pull it out at 
the middle and let it snap back against the 
wall. Repeat this several times and a fine 
guide line will result. In practicing on long 
lines be very careful to join the strokes 
neatly. 

The Illustrations show some lines to prac- 
tice on. Fig. 1 represents a fine line made 
with a light, quick stroke; Fig. 2 requires a 
heavier brush; Fig. 3 is made by filling in 
between two fine lines, using another brush, 
and Figs. 4, 5 and 6 show various decorations 
which may be executed by the amateur. 



On an average from 10 to 12 lb. of hard 
coal, or 18 to 20 lb. soft coal can be burned 
on one square foot of grate. Nearly double 
this amount can be burned with forced 
draft. 
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HOW TO MAKE A GOOD SCREW DRIVER. 



Take %-in. round spring steel and forge 
the end to the proper shape. Bend an eye 
in the other end. For hard work place a 
bar through the eye. There is no handle 




Bet of Screw Driver*. 



to come off, and if the point breaks it can 
be forged again. The long one, or lazy 
man’s driver, should be about 30 in. long; 
the short one about 8 in. long.— Contributed 
by Paul S. Baker, Muscatine, Iowa. 



HOME-MADE TURTLE-BACK STUFFING- 
BOX CALIPERS. 



The illustration shows top, side and end 
views of some turtle-back stuffing-box cal- 
ipers which any engineer can make and 
will find them a valuable addition to his 
kit of tools. The calipers are used for tru- 








Calipers for Turtle-Back Stuffing Box. 

ing up the piston in the stuffing-box. — Con- 
tributed by W. O. Fischendorf, Mt. Vernon, 
Ind. 



An excellent marking ink, which dries 
quickly, will not spread and is almost in- 
destructible, may be made by dissolving 
asphaltum in turpentine to a thin fluid. 



TURNING CORNERS WITH TELEPHONE 
WIRES. 



Editor Popular Mechanics: On Page 444, 

of your April issue, I notice an article on 
telephone line construction. The descrip- 
tion is right, but the artist got the pole 
on the wrong side of the crossarm. The 
cut shows as follows: 




As shown above the pull comes so that 
the strain is on the bolt or lag screws in- 
stead of on the pole. The proper way is to 
place the crossarms as shown in the cut 
below, viz.: 




I have frequently seen crossarms pull 
off when faced as shown in the first cut.— 
John Reiland, Lena, 111. 



COOLING A DYNAMO. 



A dynamo which had given considerable 
trouble heating and cutting of brushes and 
commutators was arranged by a correspond- 
ent so that it was kept cool by its own 
power. An electric fan was placed on a 
stand just high enough so the current of 
air would be thrown on the armature. The 
fan was then connected with the wires from 
the generator and there has been no trouble 
from heating since. 



Shop Notes for 1905 is a book for ev«r 
craft Send for a copy. Price 50 cents. 
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SIMPLE WAY OP REVERSING A MOTOR. 



The diagram shows a simple way of re- 
versing the direction of a motor with a dou- 
ble pole double throw switch. The fields are 
in cirbuit as soon as the main switch is 
closed and by using the double pole double 




Flan of Wiring 

throw switch on one side the motor runs one 
way, and by changing the switch the motor 
runs in the opposite direction. An ordinary 
rheostat is used for controlling the armature. 
—Conducted by G. H. A., Chicago. 



DRIVING AND HOLDING POWER OF CUT 
AND WIRE NAILS. 



Prot. Carpenter of Cornell has made rome 
experiments in nail driving. These experi- 
ments would seem to establish: First, very 

much more force is required to drive a cut 
nail a given distance than a wire nail. Sec- 
ond, more force is required to start a cut 
nail generally than to drive it, and that it 
invariably starts much harder than a wire 
nail. Third, the work in inch-pounds per 
nail required in driving cut nails Is much 
more than that in driving wire nails. Fourth, 
the work in inch-pounds in pulling cut nails 
is about equal, sometimes less and some- 
times greater, per nail, than that for pulling 
wire nails. Fifth, the maximum force per 
pound in driving or starting wire nails is 
more nearly equal to that of the cut nails 
than when estimated on the basis of that of 
a single nail, but It is still less. Sixth, the 
work, in foot-pounds, per pound of wire 
nails required for driving is less than that 
required for the cut nail, and that for pull- 
ing is considerably more. Seventh, the rela- 



tive efficiency which is here considered as 
the ratio of the work of pulling to that of 
driving is much higher for the wire nail 
than for the cut nail, in making experi- 
ments it was noticed that the cut nail 
bruised and broke the fibers of the wood, 
principally at the end of the nail, whereas 
the wire nail simply crowded them apart, and 
probably did not move them much beyond 
the point from which they would return by 
elastic force, and hence the nail would lie 
grasped much stronger per unit of area of 
surface by the wood. Presenting less sur- 
face, there would be, however, less resist- 
ance to starting. To see what the effect of 
change of form would be, a number of ten 
pepny cut nails were sharpened on the point 
by grinding to an angle of about 30 deg., so 
that the fibers in advance of the nail would 
be thrust aside and not bruised and broken. 
This served to increase the holding power 
over the cut nail of ordinary shape nliout 50 
per cent, in starting force, and about 30 
per cent in work of resistance to pulling. 



AN ADJUSTABLE PIPE-BENDING DEVICE. 



The pipe-bending apparatus shown in the 
illustration, which can be adjusted to vary 
the radius of the curve to be bent, is so 
simple that any workman couid m»ke one 
like it, says a correspondent of the En- 
gineer’s Review. 

To the plate, C, is fastened a stud, B, 
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Adjustable Pipe Bending Devftee 

while the stud, A, moves in a slot in the 
plate. The pipe is bent between these two 
studs, by prying in the direction in which 
the pipe is to be bent. The movable stud 
regulates the radius of the curve. The rib, 
D, is for holding the plate in the vise while 
bending pipe. 




SHOP NOTES 



MOW TO REPAIR A BROKEN DRILL 



Procure a block of wood a little thicker 
than the length of the shank of the drill 
and bore a hole of the same size as the 
shank nearly through it. Bore through the 
rest of the way with a bit the size of the 
drill. Insert the drill in the hole as shown 
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Repairing the Drill 

in the illustration and press clay or putty 
around it in the small hole from the under- 
side. Run babbit in the chamber made in 
the block, allow it to cool, and then burst 
the block apart and the repaired drill Is 
ready for use. It will bear much longer 
service than may be imagined and the re- 
pair will be found useful when the supply 
of drills fails unexpectedly.— Contributed by 
Ell Tolliver, Louisville. 111. 



THE STEAM BLAST AS A PROTEC- 
TION FOR THE BRIDGE WALL? 



A steam blast introduced under a grate 
would do more harm than good, says a cor- 
respondent of Power, and where it is desir- 
able to increase the draft, a blower set is 
the proper innovation. 

The Illustration shows the probable effect. 
If a steam pipe were placed below the grate 




as in Fig. 1. The shaded portion represents 
clinkers adhering to the bridge wall In 
dislodging the clinkers, the steam would 
take with it a small part of the wall until 
an effect as in Fig. 2 would gradually 



HOW TO MAKE AN AIR-HAMMER 



An air-hammer, such as shown in the il- 
lustration, will be found handy for straight- 
ening round and flat iron at the scrap pile 
and may be home-made, says the American 
Blacksmith. 

The anvil of the hammer Is a cast iron 
block and the hammer is made of an 8-In. 




Air-Hammer for Straightening Scrap Iron. 

railroad air brake cylinder. In the one 
shown, an old mortising machine was used 
for the frame, but it could be made of old 
channel irons, or a wooden post could be 
used. A foot treadle connected to the valve 
on the top of the cylinder by a rod operates 
the hammer and both hands of the operator 
are left free to handle the rods to be 
straightened. All round stuff lip to 1^4-in. 
diameter may be straightened by this de- 
vice. Of course the machine is usable only 
in shops having compressed air. 

tmtewCooQle 
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Fl3 URE FOR A DRILL PRE5S 



A simple, cheap and efficient fixture for 
n drill press is shown in the accompanying 
illustrations. It consists of a casting, A, 
with a flange, BB, a lug, D, to fit the center 
hole of the drill press table and a stud, C, 
the same size as the lathe spindle nose. 

Side View Top View 





Fixture for the Drill Press. 

In using, the fixture is placed on the drill 
press table with the boss, D, in the central 
hole. The fixture is then securely fastened 
by means of the washer and nut, F, on the 
rod, E. An universal or scroll chuck from 
a lathe is then screwed on the stud, C. 
This chuck is supported by the flange, BB. 

The idea may not be new but it is a good 
one. By the use of the fixture much work 
can be done on the drill press by a cheap 
man that would ordinarily require a good 
man on the more expensive lathe. — Contrib- 
uted by E. M. Davids, 958 Grand View St., 
Los Angeles, Cal. 



HOW TO BRAZE A BROKEN GLAND 



less than H in. were drilled to correspond, 
and the plate was riveted to the gland. A 
charcoal fire was then built in the forge, 
and the gland, flange downward, slowly 
heated till red hot, when borax was poured 
over the fracture until sufficient to flow into 
all the crevices. Bits of brass were then 
placed along the line of fracture, enough 
to fill all space between the plate and the 
gland, Fig. 2, and in the crack in the flange, 
also. The part was then heated until the 
brass flowed freely into the joint when it 
was removed from the fire and allowed to 
cool. The stud holes were then bored and 
the piece dressed off. This repair was made 
in 1882 and two years ago was still in good 
order. 



COLORING CONCRETE 



[Excerpts from paper by J. P. Sherer read be- 
fore the convention of the National Association of 
Cement Users.] 

All coloring compounds containing acids or 
greases (including lamp blacks and gra- 
phites), are detrimental to concrete. For 
this purpose ground colored natural stone 
and mineral iron oxide are most desirable, 
in that they do not weaken or damage the 
setting qualities of the stone, but add ma- 
terially to the strength of the finished pro- 
duct 

It is more satisfactory and cheaper to color 
the entire block than to use the facing plan. 
The color of the mixture wet must be many 
shades darker than the shade it is desired to 
obtain. For a strong deep cherry red from 
five to seven pounds of pure mineral oxide 
per cubic foot of concrete should be used. 



A gland which suffered injuries that 
broke off about two-fifths of the flange and 
took out one of the three stud holes in the 
gland, was repaired by a correspondent of 
the Engineer's Review in the following 
manner: 

A piece of %-ln. sheet iron, the size of 
the gland and having a hole for the rod 
to fit, was cut out as In Fig. 1. In both 
flange and sheet-iron piece five small holes, 




TEflPERING STOUT SPRINGS 



The following method may be used on 
springs for almost any purpose with excel- 
lent results: 

Smear the spring with oil or tallow and 
hold it over a clear fire, or in a hollow fire, 
or place in a large iron pipe and put in the 
midst of the fuel of an open fire. Heat the 
spring until the grease burns off with a 
blaze. Probably the ends of the spring will 
heat first and the grease begin to burn there, 
if so, remove from the fire the moment this 
happens and immerse in oil, but do not 
quench entirely. Remove from oil and re- 
heat, and if the ends again heat first, im- 
merse in oil again. Repeat this operation 
until the oil burns uniformly on all parts 
of the spring. Cool by whirling around ii» 
the air. 
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INSPECT THE SHAFTING AND 
SAVE POWER 



METHOD OF DRILLING HOLES IN 
GLASS PLATES 



Shafting which is out of alignment, belts 
which are too tight and bearings which 
are improperly fitted or insecurely sup- 
ported are all excellent means of wasting 
power, says the Practical Engineer. Regu- 
lar inspections of couplings and shaftings 
will pay for themselves in the power 
saved and the reduced expense in generat- 
ing power. Pulleys placed too far from 
the shaft hangers spring the shaft, thus 
wasting power and perhaps heating the 
journals. Small pulleys waste power also, 
as they necessitate straining the belt too 
tightly. 



AUTOMATIC DEVICE FOR TURNING 
OUT ELECTRIC LIGHTS 



• Merchants will find convenient a device 
which will automatically turn out the elec- 
tric lights in their show windows some 
hours after they have left their places of 
business. 

Such a device is shown in the sketch and 
may be rigged up accordingly. An alarm 
clock and a knife switch are the essential 
parts required. A in the diagram is a 
string having one end tied around the switch 
and the other end' tied to the alarm wind- 
ing key on the clock which has the bell 
removed. When the alarm rings, the string 
winds up, thus pulling out the switch and 
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so breaking the circuit. If a merchant 
leaves his store at eight o’clock and wishes 
the lights turned off at twelve, he just sets 
the alarm for twelve o’clock and winds it 
up, closes the knife switch and may go 
home assured that exactly on the hour the 
lights will be turned off.— Contributed by G. 
Russell Noble, South Haven, Mich. 



The apparatus shown in the illustration is 
used for drilling holes in glass plates such 
as are used in static machines. The frame 
Is very easily made and the sketch explains 
its construction. 

Procure a copper or brass tube the size 
of the hole it is desired to drill in the glass, 




and bore holes in the crosspieces, A and B, 
just large enough for the metal tube to pass 
through and have room to turn freely. If 
these holes are too large, the hole drilled 
in the glass will not be round, nor of the 
size desired; if too small, the tube Will not 
turn freely. 

Make a bow, such as a boy uses for shoot- 
ing arrows. Pass the tube through the hole 
in the upper crosspiece of the frame and 
make one turn around the tube with the 
string of the bow r , as at C. Then pass the 
tube on through the hole in the other cross- 
piece. Fasten a weight on the top of the 
tube as at D, and the apparatus is ready 
for use. 

Fasten the frame on a perfectly flat table, 
put the glass plate under the framework 
and fasten it down with nails driven 
through corks. Put a small quantity of 
emery dust moistened well with turpentine 
into the tube and, grasping the bow, saw 
back and forth, so causing the tube to re- 
volve alternately toward the right and left. 
In a short time a clean round hole in the 
glass plate will result.— Contributed by W. 
J. Slattery, Emsworth, Pa. 
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CEMENT FOR SLICKING LEATHER 
FILLET ON BRASS PATTERNS 



DEVICE FOR TESTING VACUUM 
GAUGES 



Melt together 2 parts rosin mul 8 parts 
pure beeswax, let eool, cut into strips, and 
apply with a slicking tool of the proper 
radius. The best tool for the purpose is 
made by setting a piece of wire into a steel 
ball and heating over a Bunsen burner. In 
applying, warm the pattern slightly so the 
cement will flow between the leather and 
brass. When cold any excess cement may 
be removed with a piece of waste soaked 
in spirits of turpentine. 



MOTORCYCLE FOR SHOP POWER 



In one of your “shop notes” in the May 
number I notice the article of using a motor- 
cycle for shop labor by placing it on a 
stand and connecting the drive wheel to a 
shaft. I do not wish to criticise this article, 
as I think it very good, but merely offer a 
suggestion and enclose a drawing. It is a 
well known fact that a gas-engine heats up 
very rapidly to its own destruction unless 
cooled either by water or air cooling fins 
on the cylinder. For motorcycle use, the 
air-cooled is generally adopted because its 
rapid passage through the air causes the air 



The illustration shows a device designed 
by a correspondent of Power for testing 
vacuum gauges. It consists of a piece of 4- 
ln. pipe, capped at each end and tapped for 
five ^4-in. nipples as follows: No. 1, live 

steam inlet; No. 2, for the condensed drip; 
No. 3, high pressure gauge connection from 
which the high pressures may be tested; 




Nos. 4 and 5, connections to the two vacuum 
gauges, one of which Is a standard. In 
operation, steam is admitted through the live 
steam inlet till the high-pressure gauge reg- 
isters 100 lbs. pressure, when the steam is 
turned off and cold water applied to the 
outside of the pipe. This condenses the 
steam and forms various amounts of 
vacuum. The gauge under test can be com- 
pared with the standard gauge, and correc- 
tions noted. 
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to circulate freely around and through the 
fins, cooling the cylinder perfectly. Now, if 
the same machine is installed In a building 
on a stand where there is little or no mov- 
ing air, it is clearly seen that the cylinder 
can not be cooled unless some device is 
used to produce an air current, such as a 
fan, as shown by my drawing. If this plan 
Is used also, I see no reason why the use of a 
motorcycle for shop w f ork should not be a 
success.— Contributed by Prentice P. Avery, 
Ridgewood, N. J. 



MAKING BLUEPRINTS FROM PEN- 
CILED DRAWINGS 



Blueprints can be made from pencil draw- 
ings by using rapid blueprint paper, a pencil 
tracing and good sunlight, an exposure of 
one minute only being necessary, says a cor- 
respondent of the American Mafciinist, who 
recommends the method highly as simple 
and wholly efficient. The 2-H. grade of 
pencils is stated as the best for the purpose. 
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HOW TO BLUE QUN BARRELS A HANDY WIRE-SPLICING TOOL 



The gun barrel should first be cleaned free 
from grease, oil or varnish. Dissolve iy 2 
oz. hyosulphite of soda in 1 qt. water and 
make another solution by dissolving % oz. 
acetate of lead in 1 qt. water. Mix the two 
solutions and heat to the boiling point in a 
porcelain dish or stone pot. Warm the 
cleaned gun barrel and, using a piece of 
sponge tied to a stick, smear it with the hot 
solution. When the color has developed, 
wash the gun barrel, wipe it dry, and finish 
with boiled linseed oil. 



HOW TO KEEP SMALL DRILLS 
FROM BREAKING EASILY 



Small drills will not break so easily, says 
a correspondent of Machinery, if at the sec- 
tion indicated in the illustration they are 
drawn to a straw color. This treatment re- 




To Keep Small Drills Prom Breaking 



The illustration shows a wire splicing 
tool which will be found useful. The de- 




vice Is used in making a three-wire connec- 
tion. — Contributed by W. H. Cunard, Ever- 
ett, Pa. 



duces the brittleness of the drill at that 
point and makes It less liable to snap off in 
the bands of the men and boys, who are 
not always so particular about handling 
tools. 



TO MAKE DASH-POTS NOISELESS 



Engineers troubled with noisy dash-pots 
may profit by a kink practiced by a corre- 
spondent of Power, who says the dash-pots 
on an engine he was operating always 
slammed when brought home. 

To prevent this he put a valve on the end 
of each of the pipes which are about 2 ft 
long. He now leaves the regulating valves 
on the dash-pots open, and regulates by 
means of the valves in the pipes. The 
plungers are brought home as quickly as 
before and there is more air to act as a 
cushion and prevent the sound. 

The same writer says that when an engine 
that is equipped with dash-pots of the 
leather- packed type Is running and a dash- 
pot gets to bucking mu\ water will not help 
It, it can be temporarily repaired by put- 
ting a check valve on the end of the pipe; 
this cap be done without shutting dowp. 



JIG FOR BORING WRIST-PIN HOLE 
IN GASOLINE PISTON 



The parts of this Jig or fixture are as fol- 
lows: B is a boss threaded to fit the lathe 
nose; DD are cast on to the ends of X; CC 
are clamps secured by bolts EE. 

In using, the fixture is screwed on the 
lathe spindle, when the trunk piston, A, 
may be very easily set in position for bor- 





ing the wrist-pin hole. Many sizes of pis- 
tons may be machined by the use of one of 
these jigs, and when well made, they pro- 
duce very accurate work.— Contributed by 
E. M- pavids, Los Angeles, Cal. 
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USEFUL ARTICLES MADE OF 
WROUGHT-IRON PIPE 



Pipe and fittings can often be used to 
advantage by the tradesman in constructing 
articles needed about 
bis work which must 
be both light and 
strong, says the Metal 
Worker. Nearly every 
workman can construct 
these various articles 
according to his indi- 
v i d u a 1 requirements 
and perhaps improve 
upon them. Those 
shown here are in the 
nature of suggestions 
of the adaptability of 
the material. 

A short ladder made 
of %-in. iron pipe, con- 
nected by T’s, elbows 
and unions is shown in 
Fig. 1. The ladder is so constructed that it 
can readily be taken through small places, 
as to inspect tanks in attics, or conveying 
in a vehicle, such as an open buggy, the 
unions being placed in the middle. It has 
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hooks on the top so that It may be hooked 
over the side of a tank. 

The railing shown in Fig. 2 is made of 
l’/i-in. pipe. Special railing fittings are used 
in screwing up the vertical posts with 




threads and the side rods nre connected by 
rivets. A post is held to the floor by one- 
half of a flange union and an ornamental cap 



surmounts the top of each post. The railing 
is both substantial and neat and may be 
changed and adapted to almost any require- 
ment. 

Five pieces of ^-in. pipe, two elbows and 
a T were used to make the horse for a 
drafting table shown at Fig. 3. The device 
is light and adjustment is made by moving 
the middle leg backward or forward. It 
may be taken apart and set up at another 
point, if desired at any time. 



HOW TO TELL STEEL PIPE FROfl 
IRON PIPE 



It is so often difficult for users of pipe 
to distinguish iron pipe from steel that a 
few hints on the subject may be found 
helpful. The scale on steel pipe is very 
light and has the appearance of small blis- 
ters or bubbles; the surface underneath be- 
ing smooth and rather white; on iron pipe 
the scale is heavy and rough. Steel pipe sel- 
dom breaks when flattened, but when it 
does break the grain is very fine; whereas 
the fiber of iron is long and when the pipe 
breaks, as it readily does in the flattening 
test, the fracture is* rough. Steel pipe is 
soft and tough, says Domestic Engineering, 
and when it is threaded, the threads do not 
break, but tear off. It requires very sharp 
dies to cut the threads on steel pipe suc- 
cessfully, and a blunt die which might be 
used with satisfactory results on iron pipe, 
will tear the threads on steel pipe, because 
of the softness of the metal. 



DETERIORATION IN GRATES 



The principal cause which contributes to 
the rapid burning out of the grate bars in a 
boiler is the action of the furnace heat, 
which will in time destroy any set of grates, 
but the want of a proper flow of air through 
the grates will cause overheating whether it 
occurs through too little air-space in the 
grates themselves, or by these spaces be- 
coming obstructed through any cause, thus 
preventing the cooling effect of the air on 
Its passage to the fire. Another reason is 
found In the impurities of the coal, and es- 
pecially in the chemical combinations of 
sulphur and iron, which impurities are found 
in more or less quanftty in all coals. The 
Practical Engineer says any coal which 
forms an easily fused clinker will injurious* 
ly affect the grates, by GoOgIe 
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rfOW TO REMOVE GALVANIZED 
COATING 

The coating should be burned off, and if 
the galvanized parts are to be welded, the 
li«»at for welding can be obtained at the same 
time. Heat the pipe or iron to a white heat 
and use only plain, clean sand. After pre- 
paring one end for welding, says a corre- 
spondent of the American Blacksmith, plug 
the opposite end so as not to burn the 
pipe. 

HOW TO MAKE A PORTABLE 
SCAFFOLD BRACKET 

A pair of portable scaffold brackets 
which can easily be stored out of the way 
will be found a great convenience by the 
tradesman who only needs them occasion- 
ally and usually borrows them at such 
times of a carpenter. The bracket shown 




In the sketches takes but a few hours* 
work to construct and may be readily set 
up on the work, says the Metal Worker. 



To make the bracket use a 2x4 stick 36 
in. long for the upright, and for the brack- 
et a 2x4 stick 48 In. long. Place the longer 
piece on top of the shorter, as in Fig. 1, 
and spike them together with two 20- 
penny nails, driving the nails in as near 




the outside as possible. Bore a %-in. hole 
in the short piece, directly under the top 
piece, as in Fig. 2, and pass an iron hook. 
Fig. 3, through the hole. The hook should 
be made of %-in.. bar Iron, 9 in. long and 
drilled for two %*in. bolts. Make the hook 
part 2 in. long and bolt it directly to the 



top bracket, as shown in Fig. 4, allowing 
the hook part to extend about an inch from 
the back. With 10-penny nails attach 1x6- 
in. diagonal pieces near both ends of the 




bracket, nailing securely, and the device is 
then complete, as in Fig. 6. 

In fastening the bracket on a building, 
cut a hole 1 in. wide and 3 in. high into 
the sheathing close to the stud. The bracket 
can be unhooked easily from this position. 
The device will be found both cheap and 
light and also a time-saver. 

KEEP OIL OUT OF BOILERS AND 
FEED WATER HEATERS 

Many boiler experts insist that oil or 
grease inside a boiler or heating surface is 
far worse than the ordinary scale deposited 
from the water, in cutting off heat from 
the water and overheating the boiler plate. 

Tests have been made to show this, says 
a writer in Page’s Weekly. When the tem- 
perature of the water was made to rise rap- 
idly in a clean boiler, the difference in tem- 
perature between the boiler plate and the 
water did not increase at the same rate, 
showing that the heat passed through the 
water nearly as fast as received. With a 
very high evaporation of steam per hour In 
a clean boiler there was little danger of 
overheating the metal. But covering the 
inner surface of the metal with a thin layer 
of heavy mineral oil and evaporating about 
ns much steam as in the first place, the fire 
side of the boiler plate was 392° hotter than 
the water side. The plate itself must have 
stood a temperature of about 630° F., at 
which iron and mild steel weaken and are 
easily broken. Any flaw in the plate would 
of course add to the danger. 

Hence for safety and economy, when ex- 
haust steam is mixed with the feed water, 
use feed water heaters in which the steam 
is on one side of the tubes and the water 
to he heated on the other, if possible. 
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DRILLS SHARPENED BY POWER 
MACHINES 



Cost of Sharpening: Greatly Reduced- No Longer 
Necessary to Upset a Half-Foot of Stock. 



The sharpening of drills by machine is 
rapidly superseding the old practice of 
sharpening by hand, not merely because it 
is easier, but because of the great economy 
thereby effected. Various methods of sharp- 
ening were formerly in use in mines, says 
T. H. Proske, in the Mining and Scientific 
Press, and all were laborious and expensive. 
Usually the cross bit, which took the place 
of the single bit in the modern air drill from 
the first, was upset to twice its normal size 
for from 6 to 8 in. at one end in order to 



than the size of the hole, and that the 
gauge should not vary more than % in. Sup- 
posing a 9 -ft. hole were to be put down with 
four lengths of drills, the sizes would be 
as follows: Starter, 1% in. wide; succes- 

sive lengths, 1% in., VA in., and 1% in. wide, 
respectively. 

A 3-in. cross is sufficient where the ma- 
chine is used and the sharpener will forge 
the cross and bit on the end of the bar 
without hand labor. One man using such a 
machine can sharpen from 200 to 300 per 
cent more drills than he can sharpen by 
hand. 



SOME GOOD RECIPES FOR CEHENT 
FOR LEATHER BELTS 




Type of drill used in Rocky mountain mining districts. Cross- 
formed bar welded onto octagon bar; shank forged to small bashing. 




Type of drill used in Michigan copper and Iron mines, 
apart in bolt upsetting machine from octagon bar. 



Loogcross 






• 7 yi ? of , drln »• “* de with a Power Drill Sharpener. Cross upset 
L n v. C , heS . froni ro “ nd b f r: P° ,or K ,n « down of shank, as chuck 
bashing is large enough to take the full else of bar; the most economi- 
cal drill that can he made. 



have a long stock to use in redressing the 
bit. When this upset portion was worked 
down, the bar was again upset. 

In some Michigan mines a bolt-upsetting 
machine was installed to do this upsetting, 
but the expense was prohibitive of this prac- 
tice becoming general. Then steel-makers 
began to manufacture cross-formed bars of 
steel which wore cut into the required 
lengths to be welded in the bars. This prac- 
tice is general in Rocky mountain mining 
districts, and while somewhat cheaper, is 
still expensive. 

Until the advent of power drill sharpen- 
ing machines it is said that no two mines 
used the same kind of drill. There was no 
economy in the gauge used. Often the 
starter drill would be 3}4 in. wide and drop 
\\ in. in gauge for each successive length. 
Out of this chaos the machine method 
brought system. It was determined that for 
U/i in. powder, a 1 7-16 in. hole at the bot- 
tom is sufficiently large; that the strength 
of the powder can be increased more cheaply 



(1) Soften equal parts of good hide glue 
and American isinglass in water for 10 
hours. Then boil it with pure tannin until 
the mass is sticky. Roughen the surface of 
the belt joints and apply the cement hot 

(2) Digest 1 kg. of finely shredded gutta 
percha over a water bath with 10 kg. ben- 
zol until thoroughly dissolved, then stir in 
2 kg. of linseed oil varnish. 

(3) Dissolve completely 1% kg* finely 
shredded India rubber in 10 kg. of carbon 
bisulphide by beating and while still hot add 
1 kg. shellac and 1 kg. turpentine. Heat 
again until the last two Ingredients are dis- 
solved. 

(4) Dissolve at a moderate heat 1 kg. best 
glue in 1*4 kg. of water and thicken to the 
consistency of syrup. While this mass is 
hot stir in 100 gm. of thick turpentine and 
5 gr. carbolic acid. Pour the mixture into 
flat tin pans to cool; cut It into pieces and 
dry it in the air. To use, make the cement 
liquid with a little vinegar, apply to the 
joint with a brush; place the two ends of 
the joint together and press between two 
iron plates heated to a temperature of 86° F. 



PAINTED PAPER FOR STEEL 



Steel surfaces may be protected with ex- 
cellent results by covering them with 
painted paper. The method employed is to 
first clean the steel in the ordinary way and 
then put on a single coat of a very sticky 
substance, upon which paraffined paper is 
next laid. Any color paint desired may oe 
used for painting over the paper. Holes cut 
In the paper allow the rivet heads to pass 
through and the heads are then covered 
with caps of the paper and painted also. 
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HOW TO MAKE A SMALL AIR 
COMPRESSOR 



Anyone possessing or able to obtain an old 
bicycle pump can, without much difficulty, 
make a small air compressor which will 
pump a bicycle tire or run a toy steam en- 
gine. The next thing necessary is a pulley 
about 8 or 9 in. in diameter and 2 in. thick. 

Mount this pulley on a piece of or ^-in. 
steel rod for a shaft. Bend about 2 in. of 
one end of the shaft at a right angle and 
force the rod through a hole in the center 




of the pulley, hammer it into the wood and 
fasten it with a staple. 

Remove the handle from the bicycle pump, 
heat the end of the piston rod to a bright 
glow and hammer it flat. Drill a hole in 
the flat part large enough for a nail to pass 
through easily. To the foot piece on the 
bottom of the pump solder a hinge and then 
screw the loose part of the hinge to the 
baseboard which is constructed as shown In 
the illustration. 

In putting the compressor together mount 
the shaft of the pulley on pieces of sheet 
brass having holes drilled to make an easy 
fit. These pieces of sheet brass should be 
screwed fast in a hole in one end of a 2 x 4 
in. timber 2 ft. long. Nail the end of the 



piston rod, through the hole drilled, to the 
pulley and belt whatever means of generat- 
ing power you may have to the air com- 
pressor which is now complete. A small 
electric motor will work the apparatus nice- 
ly for pumping bicycle tires or other work 
of that nature.— Contributed by E. H. Klip- 
stein, East Orange, New Jersey. 



CASTING ALUMINUM FOR PATTERN 
WORK 



Casting aluminum for pattern work is a 
matter that is constantly assuming greater 
importance, says the Mechanical World, and 
there is a demand for general information 
on the subject. It is important to make the 
mould suited to the casting. For instance, 
a plain bar can be molded up as hard as 
may be, and if well vented, will come out 
perfect. On the other hand, a thin ring, 
unless molded up soft enough to allow the 
metal to compress it, will be sure to tear 
apart. Hence, wherever the metal is to 
inclose the sand, this must be left as soft 
as possible, to allow for compression during 
the cooling of the casting. Ram the sand 
as little as possible, use as dry as possible, 
vent freely, and you are pretty safe. 
Aluminum is quite brittle at the critical 
temperature, hence the least strain at that 
time injures it. Cores should be soft, and 
coated with graphite. The sand should be 
new, and while no facing is necessary, a 
good dusting with soapstone can be recom- 
mended. The slicking tool should never be 
used on a mold. 

Melt the aluminum In a plumbago cruci- 
ble, previously rubbed up with graphite. 
When the metal is melted, it should be 
poured at once. Gates should be wide, and 
of a generous area. Big feeder heads are 
not advisable, as they do not feed, but 
rather draw away the metal from the cast- 
ing. The metal should not be too hot, a 
good claret color is sufficient, when ob- 
served by putting aside the skin with a 
stick. Fluxes are unnecessary; occasion- 
ally, however, cryolite may be used to ad- 
vantage. All sodium salts should be kept 
away. Zinc can be added, though the 
metal should not be sold as an aluminum 
casting. Up to 15 per cent can be used 
safely. Tin also should not be added to the 
aluminum. 



Bristles may be stiffened by immersing 
them in cold alum water for a short time. 
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HOW TO MAKE AN ELECTRIC ALARM ATTACHMENT 
FOR AN ALARH CLOCK 

Make a baseboard for this device about the two bare wires together forming a clr* 
10 in. long by 6 in. wide at the center, with cuit which will set the electric bell ringing, 
an upright C, extending upward to about The wires will untwist when the alarm is 
the height of the alarm key of the clock, again wound up, and the electric bell will 




Top Vie u 




Side Vie u. 



On top of the upright fasten a small piece 
of wood to form a T, and fasten a similar 
piece on the alarm key, as at A in the sketch. 
Connect these two pieces A and B with two 
pieces of No. 24 bare copper wire and carry 
the wires on to form connections, one going 
through the batteries to one terminal of 
the bell, and the other passing directly to 
the other terminal. 

The apparatus will then be in working 
order. Set the alarm In the usual way. 
When it goes off, the turning key will twist 



ring until this operation is performed.- 
Contributed by W. J. Slattery, Emswortb. 
Pa. 

CEMENT FOR STEAM PIPES 

Rub as line as possible, litharge, 2 parts; 
powdered slaked lime, 2 parts; sand, 1 part 
Mix the mass with a sufficient quantity of 
hot linseed-oil varnish to form a stiff paste. 
Vse the cement w’hile fresh and warm- 
Contributed by R. Undemann. Boulder. Colo. 
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HOW TO FILTER WATER FROM 
GASOLINE 



Fine wire gauze will not remove water, 
but if a cbamois skin pocket be carried by a 
gauze on either side and placed between the 
gasoline tank and the carburetter, all dirt 
and water will be removed, says the Motor 




Age. The arrangement should be on the 
order of the device shown in Fig. 1, so that 
the water may settle into a separator, and 
be drained off. The separator should be 
about 4 in. long and 2 in. In diameter. 
If this is drained each day no water will 
reach the carburetter unless the chamber 
becomes filled, which could only he occa- 
sioned by rain entering the fuel tank as the 
gasoline itself of a day’s usage would not 




contain that quantity. The strainer placed 
between the tank and the carburetter is 
better than one placed at the tank, for the 
reason that in the latter dirt and water 
weuld be forced through the tank strainers 
by the impact and weight of the fuel enter- 
ing, while in a strainer placed between the 
tank and the carburetter the fuel is strained 
slowly, in fact as slowly as it is used. A 
first-class water separating strainer is shown 
in Fig. 2. At the bottom of the separating 
chamber is a needle valve. On this valve 
is a metallic float of such a weight as to 
sink in gasoline and just float in *water. 
When the chamber is filled with gasoline 
the valve is seated, but as soon as water 
collects the float is lifted, opening the valve 
and letting the water flow out until the gas- 
oline comes to such a level that the valve 
seats. The device has the gauze and chamois 
strainer. 



HOW TO PILE RAILROAD TIES 



The proper method of piling railroad ties 
is shown in the accompanying illustration. 
Each pile contains either 25 or 50 ties built 
up in alternate courses of two and seven. 
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The Way to Pile Railroad Ties 

Two ties are first laid on the ground some 
distance apart, then seven others are placed 
across these and so on to the top, where 
the last course is laid to form a watershed. 



HEAT-RESISTING CEflENTS 



1. For cementing joints. Make into a 
thick paste, asbestos powder and liquid sili- 
cate of soda. This cement will withstand 
a very high temperature. 

2. For stoves and ranges. Use fire clay 
and a solution of silicate of soda. 

3. The following cement will resist white 

heat: Pulverized clay, 4 parts; plumbago, 

2 parts; iron filings, free from oxide, 2 
parts; peroxide of manganese. 1 part; borax, 
14 part: sea-salt, V-± part; mix with water 
to a thick paste and use immediately, lleat 
gradually till it comes nearly to a white 
heat. This cenent is reeomiueuded by 
Monumental News. 








MOW TO PAINT CEMENT FLOORS 



In order to roughen the surface of the 
floor so that the paint will hold on well and 
also to change any caustic lime contained 
in the cement into harmless sulphate of 
lime, the floor should first be treated with 
a wash. If it is only a few months old, a 
wash consisting of 12 fluid ounces of vitriol 
and one gallon of water mixed in an earth- 
en or glass vessel, allowed to cool, and then 
applied with a large fiber brush or a swab 
made of cotton waste, will produce the de- 
sired results. 



parts by measure with hard drying floor 
varnish of approved quality.” 

On cement floors thus treated the paint 
will wear well even in engine rooms and 
machine shops where oil is apt to be spilled 
over it 



HEATING TIRES WITH CRUDE OIL 



The illustration shows an apparatus used 
for heating locomotive tires with crude oil 
as a fuel. With this process it takes only 
about six minutes to heat one tire, about 
two gallons of oil being used. 




Heating Locomotive Tires With Crude Oil 



After the wash has been on 24 hours ap- 
ply a priming of well-settled and w r ell-aged 
raw linseed oil and let stand for a week. 
Then apply a coat of good linseed oil paint, 
preferably with a pure lead and zinc base. 
Huh In w’ell and finish with a hard drying 
floor paint of the grade used on ferry boats, 
says the Pa inters* Magazine, and adds: 

“If such a floor paint is to ho of lead 
color or spruce color, it is best made on a 
base of equal parts of lead and zinc in oil, 
thinned with equal parts of turpentine and 
Japan to brushing consistency, tinted to 
suit requirements, and then mixed equal 



The method of using the apparatus » 
very simple. If a tire is to be beated, the 
wheel is jacked up for several inches off 
the ground, then the sheet metal hoods are 
placed all the way around the tire, leaving 
hut a small space at the bottom for the 
burner to be inserted. A piece of lighted 
waste Is then placed directly in front of 
the burner and the oil and air turned on. 
the amount of each being determined by the 
operator. 

The construction of this device is both 
cheap and simple. For the oil tank an old 
air-drum off a locomotive may be used* 
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Detail of Oil Burner for Heating Tires 



The burner Is connected to the tank by two road shops about the country and has 
hose pipes each about 30 ft. long. Only proved very satisfactory as a quick and 

about 60 to 80 lb. air pressure is required cheap method of removing and setting tires, 

to operate the burner. —Contributed by G. E. Baldwin, 634 D St., 

This tire heater is in use in several rail- San Bernardino, Cal. 



HOW TO HAKE A CANVAS BELT 
JOINT 

In rooms where there is so much damp- 
ness and steam that rubber belts are affect- 
ed thereby and come off, canvas belts can 
be substituted and will be found to work 
very well, says the Practical Engineer. 

These belts may be mended in the fol- 
lowing manner: Place a tin template, hav- 
ing holes the right distance from the sides 
and ends, on the end of the belt, square It 
off, mark the holes and punch them with a 




Belt Lacs 

Making a Canvas Belt Joint 



long pin having a tapered point. This pin 
is better than a belt punch, as the punch 
cuts away and weakens the belt and the 
hook will pull out. Use a hook with a good, 
and quick point It Is a good idea to keep 
templates for different-sized belts on hand. 
The wide ones should have more holes. 

SUBSTITUTE FOR PURPLE LAKE 



Purple paint is so rarely used that it 
does not pay the average painter to buy 
a can of purple lake when he needs but a 
little. If he will add Just a touch of ultra- 
marine or cobalt to his carmine and glaze 
as for carmine, or, add a touch of Prus- 
sian blue to the ground and glaze with 
clear carmine, the results will be satisfac- 
tory.— From John L. Whiting ft Son’s Book, 
“What Else to Do.” 



The amount of Portland cement used In 
this country doubles about once in four 
years. Last year it amounted to more than 



23,000,000 bbls. 
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MADE A VISE OF A DOOR 



When a vise is not handy, and one is not 
strong enough to hold the work with his 
hands, the following kink may be found 
useful: 

A gardener who was repairing a lot of 
old hose and whose only suitable tool was a 




wrench, could not get the old couplings 
apart. He asked me to hold it for him, but 
I could not. Instead, I opened the barn 
door and through the crack between the 
door and the side of the casement on which 
it was hung pushed a piece of hose up to 
the coupling. Then pushed the door to, and 
while the gardener held it, I unscrewed the 
nut by means of the wrench. There are 
many articles that could be held in this 
manner. — Contributed by Thiede of Colorado. 



HOnE-riADE CROSSHEAD PIN 
OILER 



A very satisfactory crosshead pin oiler 
may be made like the one shown in the il- 
lustration. A correspondent of the National 
Engineer says he applied such an one to a 
vertical engine several years ago and it is 
still doing good work. 

The device consists of an oil cup, A; a 
piece of %-in. pipe, B; a piece of %-In. 
pipe, C; and a %-in, elbow and nipple D. 
The outer end (E) of the pin is tapped 
with a %-in. pipe thread, and the oil duct 
Is drilled as shown at F. 

The cup is stationary and is fastened to 
the front of the cylinder or engine frame 
by a bracket over the center of the elbow 
D. The shank of the cup is drilled and 
tapped for %-in. pipe, into which is screwed 



the pipe B, which telescopes the %-in. 
pipe C. 

To determine the height at which to place 
the cup, place the engine on upper center 
(vertical engine) and place the end of 
shank of cup the length of the engine 
stroke, plus at least 2 in. above the face of 
elbow D. 

To determine the length of the %-in. pipe, 
place engine on upper center and cut pipe 
long enough to reach within %-in. of shank 
of cup, when screwed Into elbow D. The 
center of the elbow D must be plumb un- 
der the center of the cup A, th^jeby allow- 
ing pipe C to travel up and down outside 
of pipe B without touching it at any point 

Only one oilway should be cut in the top 




crosshead pin brass and it should extend 
lengthwise to within an eighth of an inch 
of each end. Always have the oil duct at 
the top of the pin, and always be careful 
not to turn the pin while tightening the nut, 
if there is no means provided for holding 
it in position. 



Castor oil is an excellent preservative for 
leather belts and rats will never touch belts 
treated with it Apply the oil warm. 
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A POWER TRANSniSSION KINK WRITING DETAILS ON BLUEPRINTS 

The accompanying diagram is a plan sub- A solution of 75 gr. of potassium oxalate 
mitted by C. J. Case, of Johnsonburg, Pa., dissolved in one ounce of water is excellent 
showing how he succeeded in running a for writing details on blueprints. The fluid 
machine requiring 40 hp. in the opposite should be applied with a pen or fine brush, 
direction from the line shaft, without cross- and may be thickened with gum, if nec- 
ing the belting. The back of the belt runs essary. It removes the blue ground of the 
on the driven pulley. The speed maintained drawing very rapidly, but the paper should 
was 193 r. p. m. The direction in which be washed well afterwards or the blue will 
each pulley revolved is indicated by arrows, reappear, and the writing become obscured. 




Running a Machine the Opposite from Line Shaft Without Crossing the Belt 



TO EMPTY QASOLINE FROH the hose by means of a plumnet tied to 
BARRELS one end. To the other end tie a bunch 

of rags. Push these into the end of the 

The best method is to syphon the gaso- hose, poke the hose rag end first into the 
line out with a rubber hose, says a corre- barrel to its lowest point, hold the hose 

spondent of the Engineers* Review. To in place with one hand and pull on the 

start the flow of the gasoline, pass a string string with the other. When the rags 
a few inches longer than the hose through come out, the gasoline will follow. 





m 



How to Make a Portable Electric Heater 



Bj Harry 11. Townsend. 



Anyone can make the portable electric 
heater described below, without the use of 
an ohmmeter or the necessary apparatus 
for finding the resistance of wire. The con- 
struction is very simple and the materials 
required few and inexpensive. 

Select two boards 17% In. long by 6% in. 
wide by % in. thick; dress and sandpaper 
one side of the best of the two boards. 
These are for the top and bottom, and must 
be nice and smooth. 

Select four pieces 9% in. long, % in. thick 
and 1*6 in. wide; these pieces are for the 
standards that hold the top and bottom 
boards together. They must be set or 
screwed to the top and bottom boards, as 
indicated in Fig. 1. 

A, B, C and D are the four pieces for the 
uprights; these must be set perpendicular 
to the bottom board and must fit the top 
the same as the bottom. These pieces had 
best be put on with screws, so they will fit 
tightly. In Fig. 2 is shown their dimen- 
sions. These pieces must be placed so as 



BOTTOM BOARD 




to leave a margin of % in. on the sides and 
no margin on the ends, as per Fig. 1. When 
this is done we have a frame which has 
neither sides nor ends excepting the four 
uprights. 

We can now wind our coils for the heater. 
Cut 28 pieces 16 ft. long from a coil of 
broom wire; this wire is used in broom 
factories, and It is also used by tin- 
ners. It can be bought for 8 or 10 cents a 
pound, and 2% lbs. will be enough. The 
gauge is No. 19 B and S. 

Wind each one of these 16-ft. wires upon 
a ^-in. iron rod; be sure and wind it close 
and tight, so that when you take it off the 
rod it will present a closed spring. 

After they are all wound (14 to each set), 
they must be Joined together, as in Fig. 3. 
Fourteen of these coils must be made as if 
they were one coil, as per sketch, and 14 



to make the other coil. We will then have 
two coils In the heater, and either or both 
of them can be turned on or off at once* 
These coils must now be put in the frame 
so that they will not touch any of the colls 
in either set They can be fastened to the 
top and bottom boards with double-pointed 
tacks. Care should be taken about driving 




the tacks In far enough, «because if they are 
not they will break loose and make the 
sides of the coil springs touch each other. 
The free ends of each set of coils will be 
used for connecting up to the circuit so that 
they will not be cut off. 

Cut two pieces of sheet Iron 15% in. long, 
9% in. wide; also two pieces 5% In. long by 
9% in. wide for the ends. These pieces 
should be perforated with a %-in. punch. 
The maker can select some pretty design, 
so that the punchings will not look rough 
when done. 

Fig. 4 is a home-made fuse block, % in. 
x 2% in. x 6 in. Binding posts, 1 and 1', 
are 1 in. high and are larger than the other 
ones. The current comes In at 1 and V and 
passes by wires to 2 and 2 ', thence by fuse 
wire to 4 and 4', and then by wire to 3 and 
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3'. The only binding posts that we will use 
for the stove will be 4 and 4', 3 and 3', 
and for the current intake 1 and 1\ 

This block Is made of poplar or any other 
kind of lumber, as it is thoroughly protected 
by the mica. It can be placed about 1% In. 
from one end of the heater and fastened 
there. After being fastened bore four small 
holes exactly beneath posts 4 and 4' and 3 
Digitized by VjOOQIC 
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and 3' and then make connections, as in 
Fig. 5. 

The switches can be placed on the top of 
the heater, opposite the fuse block, and in 




the middle can be fastened a convenient 
handle. The top view will be like Fig. 6 
when completed. 

Before the sheet-iron pieces are put in, 
the four standards should have some small 
strips put in between them at both top and 
bottom, so that the strips will not fall 
through, and also 16 holes should be bored 
In the bottom board in the center with a 
%-in. bit. The bottom boards should have 
a small leg, diameter, % in. x 1 in. long. 
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so the cold air can circulate to the heating 
apartment. Then place the sheet-iron strips 
In and fasten them with little strips. 

The coils are made for 104 volts, but if 
the wood gets too hot, paint it with fire- 
proof paint and it will be all right for 110 
volts. The cost of such a machine should 
not exceed 75 cents. 




The sheet-iron pieces should be made 
with as many holes in them as possible. 



When through using a square wipe all 
perspiration marks from it, and occasionally 
put on a few drops of oil. Never use emery 
or sandpaper on nickel or black finished 
squares. 



HOW TO BUILD A CONCRETE-MIXER. 



To build the concrete-mixer shown in the 
illustration line a cubical wooden box with 
No. 10 sheet steel and arrange an iron man- 
hole at one corner. Mount the box on two 
corners or trunnions, one of which is a piece 
of 3-inch pipe, through which water is in- 
troduced and the other of which is connect- 
ed to a hand-crank by means of a gear-wheel 
and pinion. 

Turn the manhole up to receive the charge 
from the hopper and then fasten it down. 
Revolve the box a few times to dry mix the 
ingredients, then introduce the proper quan- 
tity of water by hose and nozzle through 
the hollow trunnion, and revolve the box as 
long as necessary. 





To discharge the contents into a wheel- 
barrow to be transported to the work, re- 
move the manhole and rotate the box part 
way. Do not have the mixer placed so far 
away that a long trip on the wheelbarrow 
is necessitated, or the liquid will separate 
from the material and, if the wheelbarrow 
leaks, will run out and reworking the con- 
crete will be necessary. 

This apparatus was highly recommended 
by Henry W. Edwards of Grand Junction, 
Colo., in a paper read before the Atlantic 
City meeting of the American Institute of 
Mining Engineers. 



The following paste is good for keeping 
wood light: One-fourth pound beeswax 

scraped into one-half pint of turpentine. If 
it is wished to darken the wood add linseed 
oil. 
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A KINK FOR THE LUBRICATOR 

The following kink may be old to some, 
but those having never tried it may use it 
with benefit. 

Between the pump cup. A, and the throt- 
tle or steam -chest insert the valve C, and 
the tee E. In the }£-in. pipe, F, insert valve, 
D. Pipe, F, taps the “fill-up” of lubricator 
B at O. Close valve C, open D and pump oil 
from A into lubricator. The condensed wa- 
ter is displaced by the incoming oil and 
rises through pipe X and is carried off into 
the steam pipe. Thus the draining of the 
lubricator Is avoided. 

In case of the failure of the lubricator 
and it is desired to oil cylinder by hand, 



knot, there is no loose end of rope to bother 
with.— Contributed by Paul McMiehael, 
Hartstown, Pa. 

COUNTER WEIQHT FOR DROP OR 
SLIDING DOORS 

A cheap and good counterweight for drop 
or sliding doors or for tightener pulleys, 
may 'be made of a piece of 3-in., 4-in. or 
6-in. gas pipe of any convenient length. Put 
a common cast-irou washer at one end, or 
a block of wood will do. Bore a hole through 
the wood and pass a rope through. Tie a 
knot in the end of the rope and put a block 
of wood corresponding to the first block 




Lubricator Kink 




close valve D, open C and pump oil direct 
to cylinder.— Contributed by Lee Boyer, Ok- 
mulgee, I. T. 

SIMPLE WAY TO FASTEN A ROPE 
TO A RING 

Make an ample-sized loop by braiding the 
end of the rope into the rope. This may be 
done by passing the end of the rope, which 
should be untwisted, under every second 
strand, cutting a little out each time to 
make it taper. Then roll it on the floor with 
the foot and a neat job will result. 

To attach to the ring simply pass the 
loop through the ring and slip the loose 
end of the rope through the loop. This gives 
two thicknesses of rope on the ring, is easy 
to put on and remove and as there is no 



at the other end of the pipe to hold the 
rope in the center of the pipe. If the 
weight is not heavy enough, fill the pipe 
with anything convenient, sand will do.— 
Contributed by F. A. Sustins, Stevens Point, 
Wis. 

It is stated that an alloy consisting of 90 
per cent copper, 6 per cent tin, and 4 per 
cent phosphor tin — containing 5 per cent 
phosphorus— has been found the best for 
castings for hydraulic purposes. The addi- 
tion of two parts of lead makes the metal 
cut easier, but the castings are sounder and 
more uniform without it 

Shop Notes for 1906 contains all the valu- 
able kinks published in Popular Mechanics 
during 1905. Price, 50 cents. 
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CHINESE METHOD OF MAKING OIL 
SKINS OR SLICKERS 



What is called oil skins and souwesters Is 
called slickers in civil life, and have a dis- 
agreeable habit of sticking together when 
put away in dry, warm weather, which 
spoils them and makes them less water- 
proof. 

The following simple formula makes them 
waterproof and when thoroughly dry, you 
can roll them up and put weights on them 
and they will come apart without sticking: 
To one quart of pure raw linseed oil add 
two fresh eggs, well beaten, and mix. Ap- 
ply with a rag or brush, let dry and give a 
second coat.— Contributed by John Rhodes 
of the U. S. S. Denver. 



SWINGING RACK FOR HOSE 



A hose rack that will swing in any direc- 
tion the hose is pulled and may be placed 
near the ceiling and out of the way, pro- 
vided the nozzle hangs within easy reach, is 




shown in the illustration. This rack can 
be made by anyone, declares the Wood- 
worker, and at trifling cost. It consists of 
a swinging double bracket 3 ft. long and 
with the sides far enough apart to allow the 
hose to pass freely between. It is provided 



with arms of 7x%-in. half-round sticks, 
smooth on top, over which the hose is looped. 
When the hose is wanted, merely grasp the 
nozzle and walk away and it will come 
off readily. 



PORTABLE WORK BENCH FOR 
PLUMBERS 



The portable work bench shown In the 
illustration is described by a correspondent 
of the Metal Worker as being especially 




Plumber*' Portable Work Bench 



convenient for plumbers. The top of the 
bench is made of 2%-in. poplar, 15 in. wide 
and 6% ft- long. Four long screw nipples, 
with the collar half of four unions on the 
short threads, are screwed up into holes 
bored, as shown, through floor flanges which 
are screwed to the under side of the top. 
To set up the bench the standards are twist- 
ed upright and the top placed and the 
collars of the unions screwed down with 
the hand. No braces of any type are nec- 
essary in general work up to l*4-in. pipe. 
For benches to be used regularly on 1% and 
2-in. pipe some form of brace easily applied 
and leaving the bench still of the quick 
knockdown type would be an Improvement. 
For starting occasional threads on large pipe 
the thrust strain can be taken care of with 
a piece of plank in the frame. 
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HOW TO MAKE A SLED BRAKE 



A sled brake like that shown in the sketch 
was used by a correspondent of the Black- 
smith and Wheelwright to hold loads of 
12,000 lb. in the mountains. To make it, 
proceed as follows: 




Make a roller, R, the same as a double 
cam roller for a wagon brake, only heavier, 
114*1 n. round iron. Leave the end square 
for lever L to be held on with key. Make 
rods same as for a wagon brake, only make 
eye to connect with dogs A and B. To make 
the dogs take a piece of iron %x3 in. and 
the length must depend on the width of 
the runner, but make the dog B on the 
inside of the runner about 12 in. long. Make 
a square turn at the middle. Draw the end 
down 3 in. from that turn and let it come 
at 45 degrees. Split the end and weld in 
a piece of steel. Sharpeu so that it will be 
1 Vj or 2 in. wide where it comes to the bot- 
tom of the shoe. The other dog, A, is made 
the same way, only it is long enough to 
turn over the runner at the top and meet 
the eye bar, K. They are connected to the 
runner with a % bolt, which must be put 
in so the snow will turn the nut on instead 
of off. 



CAT HELPS ELECTRICIAN 



Last spring, when wiring a house for elec- 
tric gas lighting, I had occasion to run a 
wire between a chamber floor and the ceil- 
ing to light the chandeliers in the rooms 
below. The gas fitters had taken up floor- 
ing in two places about 15 ft. apart, a 
greater distance than I could work the wire 
through. An interested spectator was a big 
yellow tom-cat, “Foxie” by name, and I 
concluded to impress him into the service, 
so I tied a chalk line around his body and 
pointed his nose down into the hole with 
directions to “scat,” and he “scatted,” being 
attracted by the light at the distant open- 
ing, where he brought the line out all right. 
I have since repeated the performance, and 



it will work every time, provided you can 
And the helper. If the cat is inclined to 
waste time under the floor, blow a little to- 
bacco smoke into the opening where be 
started and he will hasten.— Contributed by 
Andrew Whitou, Hartford, Conn. 



COMBUSTION SIGHT HOLE FOR 
TESTING A GAS ENGINE 



A vaiuable device for testing engines is 
called a combustion sight hole and is adapt- 
ed for use with make-and-break igniters. 
The Gas Engine tells how to make this de- 
vice. 

Screw a pipe nipple, %-in. iron pipe size 
with a long thread on one end, into the cyl- 
inder head. On the thread of the nipple 
screw a lx l^-in. reducer into the outer end 
of which screw' a lx%-in. bushing, to be 
used as a stuffing box nut in holding a piece 
of thick plate glass in position at the end 
of a %-in. nipple. Use asbestos gaskets to 
separate the glass from the nipple and the 
iron stuffing box washer. The distance of 
the glass from the inner side of the cylinder 
head should be several inches to prevent its 
becoming overheated and breaking, and Its 
diameter should be so small that it does not 
touch the Inside of the reducer. 

This apparatus enables one to view the 



fishes aos pash* Ay 




interior of a gas engine wiiile the engine 
is in motion. For safety, do not put the eyes 
too close to the glass, but stand several feet 
away, though it is hardly probable that the 
glass will break. The cost of the device is 
under a dollar. 



MIXING CEMENT 



To make a cement block as hard as a rock 
and with no limit as to its Lasting quali- 
ties, writes J. H. Johnston of Albion, Ind„ 
proceed as fol low’s: 



Mix the cement In the usual manner and 
leave stand 12 hours; then break it up and 
mix again. Let stand for another 12 hours 
and remix and use. 
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TO CUT A FIVE-POINTED STAR GRINDSTONE FIXTURES 



The accompanying diagrams show how a 
square of paper can be folded so that a five- 
pointed star can be cut with one clip. The 




kink is old, but oftentimes useful.— Contrib- 
uted by J. B. Dean, Reading, Mich. 



LEVERS FOR TIGHTENING GIB- 
SCREWS ON MILLER KNEE 



For tightening at once all the gib-screws 
locking the milling machine knee to the col- 
umn the arangement of levers shown in the 
illustration works like a charm, says a cor- 
respondent of the American Machinist The 
short levers, A, are all of the same length, 
have the same distance between holes and 
the position of the 
square holes with re- 
lation to the center line 
of lever Is the same. 
Holes B are spaced to 
correspond with the 
spacing of the gib- 
screws. 

The gib-screws were 
all ground off at the 
ends when necessary, 
before assembling, so 
that when they were 
tight each would al- 
low its lever, A, to stand at the angle shown. 
A movement downward from the position 
shown, and through an angle of about 60 
degrees. Is sufficient to loosen the knee. 



There are two kinds of sizes, oil and water. 
Oil size makes an adhesive surface upon 
which the gold leaf must be laid Imme- 
diately. Water size dries hard and when 
the gold is to be laid must first be brushed 
over with water. Oil sizes are used In deco- 
rating furniture. Water sizes are used for 
burnished gilding. Oil sizes do not harden 
sufficiently for this purpose. 




A set of grindstone fixtures like those 
shown in the illustration were made by a 
correspondent of the American Miller ten 
years ago and used for hanging a 600-lb. 
stone. The stone hangs as true today as 
when first hung. 

The shaft, A, is a piece of about 3 ft. 
long and the hangers are four pieces of tire 





iron, IVjxV/j, 7 ft. long, drilled and tapped 
% in. from the end for set screws, which 
were made oval point to fit the countersink 
in the shaft. The eye of the stone was laid 
out and made 3*4 in. square with a cold 
chisel and the stone was then hung and 
turned up perfectly with set screws. 



REGLUING BRIDGE OF A GUITAR 



Having occasion some, time ago to reglue 
the bridge of a fine guitar and not having 
suitable clamps, I removed the pegs from 
the guitar and replaced them with six bind- 
ing screws, taken from the carbons of dis- 
carded dry batteries and left the Instrument 
alone till the glue had had time to dry. 
This also allowed of immediate use of the 
guitar when necessary.— Contributed by Wal- 
lace S. Allen, Denver, ColQ. 
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PATTERN SHOP CONVENIENCES 



For transferring lines to irregular surfaces 
the vertical plumb or box square will be 
found convenient. This device is shown at 
Fig. 1 and is made of wood. The marker 
shown at the upper part of Fig. 1 and in 
dotted lines at the right-hand side consists 
of a straight piece of hardwood with a brad 
driven in the end and filed to a point, as at 



the sole of the plane at I, so that it comes 
opposite the cutting edge of the bit. The 
wing is gouged out opposite the throat J 
of the plane to allow the shavings to clear 
themselves. 

A pair of calipers for large work is shown 
at Fig. 5. They have a light wooden frame 
made of strips screwed together and are 
furnished with adjustable pins, K, made 
from ordinary dowel-pin stock. 




A, or a metal plate let In flush with the 
face of the marker and filed to a point. The 
point should be in exact line with the face, 

B, says a correspondent of the American Ma- 
chinist. Figure 2 shows how the device Is 
used for drawing a line across a core box. 
It is also convenient for pipe connections, 
stove work, etc. 

Another form of the device is shown at 
Fig. 3. The brackets on the device as shown 
at Fig. 1 exclude It from this class of work, 
but Fig. 3 receives its stiffening from the 
faces D and E. These are halved together 
and attached to face F aud G as shown. 

A method of converting a rabbet plane 
Into a co re- box plane is shown at Fig. 4. 
Wing II, which should be twice as wide as 
the body of the plane, Is attached to the 
body by screws at a right angle to it, the 
of the wing projecting slightly beyond 

L 



TO CARRY LONG PIPE ON A DE- 
LIVERY WAGON 



The job of carrying pieces of pipe 16 and 
20 ft. long on a 10-ft. delivery wagon is one 
that often confronts the plumber or steam- 
fitter. To make the pipe less unwieldy to 
transport a device like the one illustrated is 
recommended by a correspondent of the 
Metal Worker. It consists of a forked sup- 
port to hold the pipe so that it can ex- 
tend out over the horses* backs instead of 
trailing out at the rear. 

A support is placed at the front and an- 
other at the rear of the wagon, the front 
one being a trifle higher than the other. 
Each is supported by a standard which is 
prevented from revolving by a piece of pipe 
extending lengthwise in the corner of the 
wagon. Three straps or pj(p* 

- 
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carefully bolted to the wagon box, fasten 
'tl le upright in place, in each case. If the 
supports are fastened to the stanadrds by a 




Device tor Carrying Long Pipe on Delivery Cart 



*rnion, they will be detachable in case 
Walky supplies are to be carried. 



WAX VARNISH FOR MARBLE 



Marble or statues exposed to the air 
may be preserved by applying a varnish 
made of 2 parts of wax in 8 parts of pure 
essence of turpentine. Apply the varnish 
hot, a thin, even coat, so that the lines 
of the figures will not be destroyed. 



HOW TO MAKE RINGS AND PUL- 
LEY BLOCKS 



Rings and pulley blocks were once called 
thimbles, and only a few smiths knew how 
to make them. The process is described by 
a correspondent of the Blacksmith and 
Wheelwright. 

“Drill a %-in. hole in your anvil and cut 
a thread in" it for a set screw. Then make 
a hand lever and fasten it to the anvil with 
the set screw. Make a piece to fit In the 




anvil hole one inch square, and let it pro- 
ject over the anvil toward you. Fuller the 
end of it like a bottom swage. Make a 
loop the size you wish, get it hot, put it 
in the piece that is in the anvil, and bring 
yonr lever down on to it. Keep turning the 
hoop as it rounds it up. and you have a 



complete thimble in less time than it takes 
to tell you about it 

“For making open thimbles, we used to 
hammer our Iron to a feather edge on both 
sides. We had a hardy made so that It 
would cut the ends the right shape. Then 
we put in a bottom swage and hollowed the 
thimble with the peln of the hammer. Then, 
holding it with a pair of narrow-bitted 
tongs, we turned the thimble over the anvil 
horn with the pein of the hammer.” 



BRIDGE FOR FARM USE 



On a farm crossed by small streams which 
it is necessary to bridge, the forip of bridge 
shown in the illustration will be found 
adaptable to almost any condition; and 
when It is built of good timber, says the 
Epltomist, forms a lasting and serviceable 




structure. This bridge is especially valu- 
able where a single log cannot be used as a 
stringer. Good timber of a size sufficient 
to sustain the weight the bridge must bear 
should be used for the stringers, a. 



HOW TO SQUARE WINDOW 
SHADES 



Window shades that are imperfectly 
squared will not roll up straight, and this 
is almost certainly the result where a 
square, of wood or metal, is used for the 
purpose. 

The proper way to square a shade, directs 
Hartshorn’s Roller, is to cut the cloth off 
the roll the right length, allowing for the 
bottom hem and for several turns around 
the roller when the shade is pulled all the 
way down. Then fold over the cloth, and 
bring the two outer edges together (Fig. 1). 
If the finished shade is to be narrower than 
the cloth, measure off one-half the width, 
top and bottom, using a rule, and put an 
awl through both thicknesses of cloth as 
close to the top and bottom as possible. If 
necessary make a slight short crease at the 
top and bottom of the shade.^It is a good 
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plan to use two awls. Then spread the 
doth out flat, carefully place a straight 
edge on prick marks A and B, Fig. 2, and 
with an ordinary shoe knife, very sharp, 
cut out the doth. Cut also lines C to D, 
A to C, and B to D. Every corner will be 




CT.."' 

Fig, 3 

a perfect right angle. Fig. 3 shows how the 
edge of the knife should he ground, round 
and sharp. If the cloth is the right width 
for the curtain without cutting, only the 
top and the bottom need be squared. A 
number of shades may be cut dowm at one 
time. 



TO BROWN GUN BARRELS 



Mix chloride of antimony to thin creamy 
consistence with olive oil. Heat the iron 
slightly, dress evenly upon Its surface 
w r ith the mixture and leave until the de- 
gree of browning desired Is produced. 



IMPROVED ELECTRIC ALARM 



An improvement in the electric alarm at- 
tachment for an alarm clock described in 
our July number Is suggested by Claude E. 
Harrison, of Clinton, Iowa, who says the 




Proposed Improvement for Electric Alan 



No. 24 wires which twist together to close 
the circuit soon play out. 

Instead of the No. 24 wires use a piece 
of leather % in. by 3 in. On one terminal 
of the circuit place a contact plate made of 
copper and on the other terminal put a piece 
of clock spring. 

To set the alarm, place the leather be- 
tween the plate and the spring. When the 
alarm rings the leather will be twisted from 
Its position, thus closing the circuit and 
ringing the bell. 

By placing a point switch in series with 





Never use shears for cutting shades, as 
they cut jagged edges and cause the cloth 
to ravel. 



the circuit, the bell can be stopped without 
any trouble. During the day the clock can 
be used in any place desired. 
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CIRCUIT-BREAKER ALARM 



This is an English idea and can be con- 
structed by any electrician at practically 
no expense. When the breaker opens from 
a short-circuit or overload the attendant 
may be engaged elsewhere and not hear 
the report The plan was sent the London 
Electrical Review by R. N. Tweedy, who 
saj’s: 





ItnnltllNi ttomp ; l r. Lon) 
viteiylt £ *, EWctric ImU. 

Flo. 1. 



fcirtroil breaker handle, 
eloaeri portion. 

Fio. 1. 




Circuit breaker handle, Of»n position. 

rio. a 



“It Is hardly an exaggeration to say that 
no tools are required to manufacture the 
device. Certainly it can be made and fixed 
by the aid of a knife, a pair of pliers and 
a screw driver, and the cost per breaker is 
minute, especially if the switchboard at- 
tendants do the work, as they well may, 
while on duty. There can be no uncer- 
tainty about the action of the contact 
maker, for it depends on gravity alone; 
and the contact faces are always vertical, 
so that dust cannot cling sufficiently to in- 
sulate A from C when the breaker opens. 
As the current passing through the local 
circuit is infinitesimal, the pivoted joint, B, 
which is the only moving part, can be made 
so loose as to preclude the possibility of 
sticking, but to provide a still higher fac- 
tor of certainty the contact maker, A, may 
be weighted. 

It will be seen that the circuit-breaker 
must be kept in the closed position even 
when the feeder or generator is out of serv- 
ice, unless a switch is inserted in the local 
circuit of each breaker; but there Is no 
practical objection to that, as there is al- 
ways a switch in series with the breaker, 
and, so lohg as that is open, the feeder or 



generator will remain isolated. The inter 
position of a tumbler-switch to cut any 
breaker off the alarm bus-bars is to be 
deprecated, inasmuch as there is always a 
possibility of the attendant forgetting to 
close it when putting the circuit- breaker in- 
to service.” 



SOLDERING ALUMINUM 



A reader who was at one time employed 
with a reduction company manufacturing 
aluminum wire, describes the soldering 
process used by the company. 

The two ends of the wire were first heated 
by oxygen gas and then pressed together, as 
shown in Fig. 1. When cooled the wire 
would be smooth at the joint and appear as 





one piece. The same process was used In 
soldering the spouts on tea and coffee pots 
(Fig. 2) 



TO CLEAN SLATE SWITCHBOARDS 
WHEN BURNED 



First clean off with sand-paper; then give 
one coat of any good filler that will not 
carry current. When dry, putty up all 
uneven surfaces, using good, hard drying 
putty. Rub down with rock pumice stone, 
clean off and give one or two coats of color, 
give two coats of japan, varnish, after thor- 
oughly dry, polish In the usual way. A 
good polish can be made from butter of an- 
timony and raw oil. 



Varnished paint may be cleaned by wash- 
ing with a mixture of a pound of wheat 
bran boiled ip a gallop of water. 

Digitized by VjOOQLC 



A 






402 



HOW TO MAKE A WINDOW JACK 





Window Jack for Pn Inters 




A window jack for painters’ and window 
washers’ use may be made of a plank 5 or 
6 ft. long and 12 or 14 in. wide. The part 
which extends outside has legs or braces 
to brace against the wall. The inside part 
has holes drilled through at different in- 
tervals, say three rows and about 1 in. 
apart, to allow for different width sills. 

To place, open the window and put the 



jack on the outside and put a bolt in the 
hole that comes nearest the sill on the In- 
side. This makes a strong jack and one 
that a man can work on and feel safe. 
The bolt used should be about % in. and 
need only be slipped into the hole, as the 
weight on the outside causes the bolt to 
bear against the sill on the inside and holds 
the jack secure.— Contributed by Thiede. 



HOW TO MAKE A CHEAP DIE AND 5T0CK 



Make the die (Fig. 1) of tool steel V/ 2 in. 
wide, % in. thick and 4 in. long. Drill a 
%-in. tap hole in the center of the plate, 
then tap it with a %-20 thread tap. Drill 
a row of holes and saw them out to make 
a slot for adjusting the die which is done 



and back off the starting side of the die by 
filing. Make three small holes (B B B) in 
the die for fastening it in the holders or 
stock. 

The stock is shown in Fig. 2. Make it of 
a piece of tire iron 12 In. long, 1 % in. wide 




Pig. 2 



by means of a stave bolt (A), which passes 
through both sides of the slot. File three 
slots to form the cutting edges of the die 



and *4 in. thick. Put a %-in. hole in the 
center, as indicated, and tap thfee holes 
(B B B) for the stove bolts, which hold the 
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die to the stock; Harden the die and draw 
its temper to a straw color and it will cut 
as clean a thread as one can wish.— Con- 
tributed by F. G. Emmelmann, Indianapolis, 
Ind. 



TO FIND THE NUMBER OF TURNS 
A VALVE IS OPENED 



A device for indicating the number of 
turns a valve is opened was described at 
the annual meeting of the Western Gas Asso- 
ciation in Chicago recently. This device is 
shown in the sketch. 

A cord is attached to the stem of the valve 
and thence runs over* a small drum, around 
which it Is wound several times. A small 
counterweight is hung on the free end of 
the cord. The drum communicates with an 
indicating hand, which registers on a dial 




the number of turns that the valve is 
opened. When the valve is opened the stem 
turns and winds up the cord, turning the 
drum and moving the indicating hand. 



CEMENT FOR TIGHT PIPE JOINTS 



Powder and mix together 15 parts slaked 
time, 30 parts graphite and 40 parts barium 
sulphate. To make a stiller preparation, 
omit the lime. 



CEMENT FOR WOOD VESSELS 



Calcine and reduce to a fine powder, sep- 
arately, lime-clay and oxide of iron. Mix 
them thoroughly and place In a closed ves- 
sel until ready to use. Before using mix 
with the necessary quantity of water. 



HOW TO MAKE AN ELECTRIC 
GLUE HEATER 



In the shop where electricity is used the 
electric glue heater is the simplest device 
of its kind. The illustration shows how it 




electric Glue Heater 

is arranged. An incandescent lamp with a 
waterproof socket is suspended in the water 
in the kettle, and the joints between the 
glue pot and the kettle are made perfectly 
tight. A 32-candlepower lamp will boil the 
water in from two to four minutes, says a 
correspondent of Wood Craft, while six or 
eight candlepower will keep the kettle warm 
enough for constant use. 



WAX FINISH FOR FLOORS 



Slice 2 lb. of white wax thin and boil it 
with 2 oz. of pearlash in 2 qt. of water. Stir 
until the wax Is melted and unites with the 
water. Apply with a brush and polish with 
old plush. Good for light service only. 



TO SOFTEN OLD WHITEWASH 



Wet the whitewash thoroughly with a 
wash made of 1 lb. of potash, dissolved in 
10 qt of water. 



To clean tarnished zinc apply with a rag 
a mixture of 1 part sulphuric acid with 12 
parts of water. Binse the zinc with clear 
water. 



Order your copy of Shop Notes for 1906 

now. Price 50 cej^ edby GoOgle 
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FUEL ECONOMIZER FOR SAWMILL 
PLANT 



In a small sawmill plant, consisting of 
a 25-hp. engine and boiler, where it was dif- 
ficult to keep the steam up to the required 
pressure, a correspondent of Power fitted up 
and installed a fuel economizer and water 
heater that was a great improvement. 

The fuel used was green slabs. The boiler 
was of the firebox type. The exhaust of the 




engine was turned up the smokestack and 
the heavy draft kept the flues scoured out 
by means of pieces of bark it drew out 
through them. 

It thus not being necessary to scrape the 
flues from the firebox end, the heater could 
be placed directly in front of the flues. 

Fig. 1. shows a diagram of the heater. A 
piece of 6-In. pipe threaded at both ends 
was covered with two caps. Into this 6-in. 
pipe a number of %-In. pipes plugged at one 
end were screwed. These water tubes or 
quills were made short enough to lie below 
the water line when In position in the 
smoke-box of the boiler, as shown in Fig. 
2. The quills were put in only on tLe top 




and sides, as shown, so that any sediment 
which might be in the water would not 
lodge in and scale them and cause them 
to burn out. 

The heater absorbs a great deal of heat 



and the feed water is fed through it as It 
goes to the boiler. Ample water connections 
were used between the boiler and heater. 
The lower connection (delivery from the 
pump or injector) extends in about half 
way to insure circulation (see dotted lines 
in Fig. 1). The check and stop valve are 
on the delivery to the heater, but between 
the heater and the boiler no check valve 
was used, so that the heater has always 
a sufficient supply of water. 

When after three years continuous service 
the heater was taken out of the boiler for 
inspection the quills were not scaled at all. 



DUST COLLECTOR KINK 



In a mill where the fan from the scourers 
blows into the dust chamber spout from 
chamber to bran bin, a great deal of dost 
was raised because there was so little stock 




running down the spout and so much air 
that it blew' up through all other spouts lead- 
ing to the bran bin. A correspondent of the 
American Miller tells how he remedied mat- 
ters, as shown in the accompanying dia- 
gram. 

F is a valve in the spout, closed by means 
of a weight on the lever from F; C Is a wire 
running to trip lever B; H is a small pin in 
trip wheel- to raise lever B; E is a pin at- 
tached to the dust collector, which makes 
one revolution every five minutes. Four 
pins in the trip wheel. A, cause it to 
trip every 20 minutes, when valve F closes 
Immediately, shuting off all air. Lever B 
is bolted loosely to the post or the wall and 
is just dong enough to rise high enough to 
allow pin H to pass and lev£r B to drop back 
in place. It is checked from dropping too 
low by a small block fastened to the post 
and just below the lever. 

The intervals between the action of the 
valve can be varied in duration by adding 
more pins to trip wheel A, or by using 
fewer pins. 
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FORGING GRAB HOOKS OR 
TWITCHING DOGS 



A simple and Inexpensive rig for remov- 
ing cylinder heads and pistons is shown in 
the sketch and may be made as follows: 

At g there is a 1%-in. pipe plug put in the 
steam chest to allow for the removal of the 
L. P. valve stem for repairs. Remove this 
plug and Into the hole screw a piece of 
1%-in. extra heavy pipe about 4 ft. long. 



In Fig. 1 Is shown a grab hook made of a 
1-in. bar of round iron. To make such a 
hook upset a lump 2 in. from the end of the 
bar, draw toward a point and bend square 
across the swell. Leave the front thick, but 
thin the outside of the point at the back. 
Cut off 10 in. inside the hook and punch a 
hole for the chain. This hook will not draw 




Put an ell on at i and screw a piece of 
common black pipe long enough to reach to 
the floor into the ell. Cut two pieces a and 
a' each 4 in. long from a piece of 1%-in. 
shafting and drill a hole for a %-in. standard 
machine thread through the center of each 
piece. Tap each of these pieces half way 
through with a left-hand thread tap and 
through the other half with a right-hand 
thread tap. Make the threaded hook, B, of 
%-in. round Iron, bent to fit the outside 
diameter of the pipe. Cut the hook with 
left-hand dies. Make hooks b, b\ b" in the 
same way, except to thread b" right hand. 
Make the bracket, f, supporting the piston 
head, e, of %-in. round iron. A side view 
of the bracket is shown at A. Make the 
stud at c with a right-hand thread on either 
end; the blank space at c is for the grip of 
a pipe wrench. This device is recommended 
by a correspondent of the National Engi- 
neer. 



HOW TO MEASURE CORN IN CRIB 



This rule will apply to a crib of any kind. 
Two cubic feet of sound, dry corn in the 
ear will make a bushel shelled, says Grain 
Man’s Guide. To get the quantity of shelled 
corn in a crib in the ear, measure the 
length, breadth and height of the crib, In- 
side of the rail; multiply the length by the 
breadth and the product by the height; then 
divide the product by two, and you have 
the number of bushels in the crib. 





out on a straight draft, says a correspondent 
of the Blacksmith and Wheelwright, but will 
come out easily by swinging away from the 
log and back. 

The other illustrations show how a peevey 
dog Is made. Use %x%xll-in. iron, heat it 
about 1% in. from the end to a good warm 
heat, but be careful not to burn. Bend 
slightly over the horn of the anvil, Fig. 2 , 
then stand it on its hot end and hammer to 
the shape of Fig. 3. Draw to a point and In 
the other end punch the eye. Bend to the 
shape of Fig. 4, so the point will set % In. 
out from one of two parallel lines 5 In. apart 
when placed as shown In sketch. Use an 
anvil with a 5-In. face and In either of the 
dogs described do not allow a square corner 
to form in the throat, or the heads will 
break off. 

Do not neglect to send for the second vol- 
ume of Shop Notes. Price, 50 cents. 
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NON-FREEZABLE COOLING WATER 
ARRANGEMENT FOR GAS- 
OLINE ENGINES 



The water-cooled gasoline engine in use 
in a cold climate usually has a cracked 
water-jacket, because at some time or times 
the water has been forgotten and allowed to 
freeze. There are other means of cooling 
the cylinder, it is true, but pure water is 
the best. The following described arrange- 



c 




The pump should in all cases be of ample 
capacity and should have a stop-cock at G, 
for gauging the flow, the surplus being re- 
turned to the tank by the overflow pipe R 
attached to B near the top. A cooling water 
temperature of 150 degrees as it leaves the 




R 



Floor Line 



ment, devised by a correspondent of the 
American Machinist, will do away with all 
difficulty in this line: 

Make an underground cistern— a common 
30 bbl. capacity or enough to last through 
the winter months. Let the water supply 
be piped from the roof drains, the soft wa- 
ter doing away with lime incrusta- 
tion In the cylinder. Place the tank so that 
the pump may be directly over It and ar- 
range with whatever modifications are re- 
quired, as shown in the diagram. Place a 
common deep-well pump cylinder, C, at the 
bottom of the tank A, and carry a pipe up 
into the bottom of a reservoir, B, which 
shoulu be placed about 2 ft. above the level 
of the top of the engine cylinder. Any kind 
of vessel that will hold 3 gallons or more 
will do for the reservoir. Run the pump rod. 
P, up through pipe E, and reservoir B, and 
attach it to any convenient mechanism for 
giving it the necessary reciprocating motion. 
At a point e in pipe E, preferably below the 
floor, insert a T and from it run pipe a 
to the bottom of the cylinder water-jacket 
Carry the overflow taken from the top of 
the cylinder back to the tank by pipe r. 
At point v in pipe E drill a ^-In. hole and 
leave it open at all times, so that when the 
pump stops the water will drain back. 





Cooling- Water Arrangement for Gaaoline Engine 

cylinder indicates the highest degree of heat 
permissible in running gas or gasoline en- 
gines. 



INK FOR LABELING 



An Ink that nothing will bleach is made 
by mixing pyrogallic acid and sulphate of 
iron In equal parts. Particularly useful for 
marking labels on bottles containing acids. 
Varnish the label after the ink is dry so 
that moisture will not affect It. 



New oak may be made to look old by 
sponging with a strong hot solution of com- 
mon soda In water. This will raise the 
grain which must be cut down with sand- 
paper 
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For a belt that is not much used the ap- 
pliance shown in the illustration will take 
the place of a loose pulley, says a corre- 
spondent of the Engineers* Review. 

Small rollers are located near the flange 




of the driving pulley. The top roller is even 
with the face of the pulley or nearly so, 
the other three are a little nearer the shaft 
and the lower one is still nearer the shaft. 
The belt may be handled by hand with 
this device, though for a large belt It is 
better to use a stick for removing it. The 
rollers may be fastened to a joist by log 
or wood screws on which they turn. The 
belt will not wear by friction when standing 
as in the case of a loose pulley. 



GONG CONNECTIONS FOR TELE- 
PHONES 

For the noisy plant where the telephone 
beil cannot always be heard a simple gong 
signal will prove a great convenience. 



Put the telephone In a quiet room adjoin- 
ing the boiler room and connect it with the 
gong and two dry batteries In the boiler 




Connecting a Telephone with a Gong 



room, as indicated In the illustration. The 
dry batteries and the gong are connected 
in series to binding posts, B, B, says the 
Practical Engineer. T is a trigger pivoted 
at P, A is a piece of steel pivoted so that 
the spring can draw it down to touch the 
contact S. When the telephone bell rings, 
the clapper releases arm A, which contacts 
at S completing the circuit and causing the 
gong in the boiler room to ring. The trip 
must be reset after every call. 



IMPROVED METHOD OF FASTEN- 
ING A ROPE TO A RING 



In regard to the method of fastening a 
rope to a ring, given in our September 
number, Harry de Joannis, of Chicago, 
says: 

“The method illustrated In your article 
does not present, as stated, two thicknesses 
of rope to wear through, for, when the first 
thickness is worn through, it is worn 
through in such a way that the half-hitch 
holding it is insufficient to stand the strain. 
Not only this, but the seizing shown in the 
illustration should have two or three cross 
tightening strands, as shown in the sketch 
submitted herewith, to prevent the inevit- 
able play of one rope upon the other. 

“By the method I show, the rope takes 
a round turn through the ring and then Is 
given a half hitch over the main rope and 




the end is fastened to the rope (Fig. 1), a9 
In your illustration, with the addition of 
the strands above mentioned. The advan- 
tage I claim for this method of fastening is 
that the half- hitch takes a considerable por- 
tion of the strain and the round turn gives 
two wearing surfaces in the ring which can 
easily be examined at any time by pushing 
the half-hitch towards the ring and enlarg- 
ing the round turn so that the inside sur- 
faces of the rope are seen easily. If wire 
is used (Fig. 2), it should not be hammered 
flat nor is a round turn needed in the ring 
whatever. It should be laid around a split 
thimble and two seizings should be applied 
to it Instead of one. 

“In tightening seizings, the strands are 
woven in and out and then pulled tight and 
cut off short (Fig. 3).” 
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<VATER SUPPLY SYSTEM FOR THE 
KITCHEN 



In country towns where there is no water 
system a simple supply system for the 
kitchen will be found a great convenience. 
Procure three barrels, one a very large 




Hot and Cold Water Supply System 

pork barrel. Mount the large barrel on a 
strong bracket outside the kitchen, in a shed 
if there be one, and make an inlet by which 
the soft water from the roof will flow into 
it. With a y r in. pipe, an elbow and a bib 
for connections, run the water from this 
barrel to the kitchen sink and arrange for 
the overflow from the barrel to be run in 
another direction. Pipe the discharge from 
the sink to another barrel placed Just be- 
low the supply barrel, but on the shed floor. 
The barrel can be wheeled away on a bar- 
row or cart to empty in some suitable 
place. 

If the pump be one of the ordinary kind 
and out of doors, replace it with a force 
pump In the bouse at the sink and arrange 
it to connect with the supply barrel so that 
when there is no soft water the tank may 
be filled from the pump. 

Place the third barrel on a strong bench 
back of the stove and lead a pipe from the 
supply tank to the barrel, connecting it at 
the bottom of the barrel. This pipe should 
be provided with a stop-cock to shut off the 
supply when the hot water barrel is full. 

Make the water heater of *4*in. pipe and 
install it in the stove. From the bottom 
of the hot water tank run a pipe to the 
heater. The return pipe from the heater 
connect Into the side of the hot water tank 
about 10 in. above the bottom of the barrel. 
Make the connections by means of iron pipe 
with long threads cut on it and use Jam 
nuts on both sides against asbestos washers 
soaked In red lead. Put the hot water service 



cock a few inches above the side con- 
nection so that the barrel can never be quite 
emptied. Make a cover of sheet metal in 
the form of a cone for the top of the barrel 
and lead a small pipe from the cone to the 
chimney to carry off any condensed steam. 
This system is recommended by a corre- 
spondent of the Metal Worker, who installed 
one that worked admirably. 



PUTTING ON BELTS WHEN PLANT 
IS IDLE 



Starting the mill up in order to put on 
belts is a source of extra expense which 
may be avoided by the means illustrated 
herewith. Place the belt on the driver pul- 
ley and run it as far as possible, says a 
correspondent of the American Miller. Then 
tie a rope around the belt and pulley behind 
the arm of the pulley. Put a lever in under 




the rope and on top of the belt and press 
down. With a long lever a greater weight 
can be exerted on the belt The driver 
pulley will then turn the belt on readily. 
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REPAIRING A DISK VALVE 



The following method of .repairing a Jen- 
kins disk valve is recommended by a corre- 
spondent of the Practical Engineer. 

With a large monkey wrench unscrew the 
bonnet, giving it a quick, sharp pull to 
loosen the thread. A large wrench will not 
spring easily and round off the corners of 
the bonnet. If a valve has been in use 








under steam pressure a long while, it may 
be necessary to apply a Stillson wrench. 
Remove marks made by the teeth of the 
wrench by filing carefully. Hold the disk- 
holder with one wrench and unscrew the 
nut with another, as shown in Fig. 1. If the 
disk and nut do not come out together 
soften the nut by holding It in a gas flame, 
after which it may be cut or pried out easily 
and a new one put in. Put a prick punch 
mark in the edge of the threads to prevent 
the nut from working off easily. 

For repairing the seat of a Jenkins valve 
Fig. 2 shows a good plan. Remove the bon- 
net and screw in the bushing (2) to form a 
guide for the stem (3), on the lower end of 
which is a circular file (4). When this is 
turned by means of the brace it files the 
seat until all irregularities are removed, 
making it as good as new. 



TO SOLDER AGATE WARE 



A correspondent in the Metal Worker says 
holes in agate ware can be soldered, not- 
withstanding the general belief to the con- 
trary. He says, take a chisel out of your 
side pocket, as I suppose you carry all your 
small tools with you, and give the old agate 
ware a crack or two and see what it does. 
Then take your file and rasp and give it a 
few strokes to brighten the metal, after 
which some cut acid should be put on and 
the whole can be readily soldered. The 
owner will say that you have botched his 
nice agate ware, but this is the best way to 
do the work. 



BLUEPRINT CHEMICALS 



For making blueprint paper prepare the 
following solutions: Citrate of iron and am- 
monia, 1% oz., dissolved in 8 oz. of water 
and red prussia te of potash 1% oz. dissolved 
in 8 oz. of water. Keep the solutions in 
separate bottles until ready to use them. To 
use, measure equal quantities from each of 
the bottles and mix by shaking well. Keep 
the mixture away from white light, warns 
Machinery, applying it to the paper in a 
room illuminated with ruby light. Dry the 
paper in this room, also, and keep it in the 
dark until used. One ounce of the mixed 
chemical will cover 4 sq. ft. of paper. 



TO FIND NUMBER OF TONS OF 
HAY 



Rule— Multiply the length in yards by the 
height in yards, and that by the width in 
yards and divide the product by 15; the 
quotient will be the number of tons. 



HOW TO TIP BOILER FLUES 



Tipping boiler flues is a very simple mat- 
ter if one just knows how to go about it. A 




Tipping Boiler Flue* 



correspondent of the Blacksmith and Wheel, 
wright recommends the following method: 
Lap the flues one-half inch and take one 
heat and weld in the fire. Then straighten 
them up on the horn. Second heat in the 




Straightening Boiler Flue on the Anvil 



fire and weld on the horn. It will be lard 
to tell where the weld is and the flues will 
be as good as new. 
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MAKINQ FORCED FITS 



To bore out a wheel and turn a shaft or 
other part to be driven or forced into the 
wheel by means of heavy blows or hydraulic 
pressure, is an operation of the most fre- 
quent occurrence in every machine shop and 
is of such utility as to be indispensable. The 
grip and solidity of a driven fit is some- 
thing remarkable. Bolt 9 and nuts will 
loosen, but no amount of vibration will af- 
fect the integrity of a well-made , press fit. 
Systematic experimenters and mechanical 
writers have been somewhat neglectful of 
this subject, and considering its importance, 
the matter would seem to merit more atten- 
tion. The data contained in this article 
came to the author by frequent experience 
in the every-day work of a machine shop, 
rather than from deliberate experiment 
These conditions do not afford the same op- 
portunity for accurate observation as would 
a carefully conducted test, but the figures 
obtained are Sufficiently close to give satis- 
factory results. 

The part to be driven must of course be 
sHglitly larger than the hole which receives 
it, but the difference is exceedingly small, 
and the first step is evidently to determine 
this amount correctly. The common prac- 
tice is to gauge the oversize solely by the 
feel of the calipers, but the element of un- 
certainty in this method is very large. 

In figuring the necessary allowance for 
any given case, the principal factor Is the 
size of the job. To make a press fit of the 
greatest possible strength, there should be 
a difference in size of from two to three- 
thousandths of an inch for each inch of 
diameter. The required pressure in tons 
will be the allowance In thousandths multi- 
plied by the diameter in inches and by one 
and a half. For example, a wheel is to be 
forced upon a 5-In. shaft, 5 x .002 = .010, 
which is the required allowance, and the re- 
quired pressure will be 10 x 5 x 114 = 75 
(tons). On smaller pieces when the fit is 
required to be very heavy, the larger figure 
or .003 per inch of diameter may be used. 
Say the shaft is 2 In.: 2 x .003 = 006; 

.006 will be the allowance and the pressure 
will be 6 x 2 x iy 2 = 18 (tons). 

It will be apparent, however, upon a lit- 
tle reflection, that with pieces of very large 
size the necessary pressure would be very 
great indeed. For instance, a 15-in. crank- 
pin is to be pressed into its disk. By the 
?r!e, .002 x 15 =1 .030; and 30 x 15 X 1% = 
676 (tons), the pressure. Very few shops, 
not even the largest establishments, are 



equipped with the means of obtaining such 
ernormous pressures; and moreover, it Is 
rarely necessary in large work to fit two 
parts together with such extreme tightness. 
An allowance of about .010 on the above pin 
would be sufficient and would bring the re- 
quired pressure within more convenient lim- 
its. 

It is also true that the driving allowance 
must in many cases be limited by the strain 
which the job will safely stand. The ma- 
terial and thickness of the metal which sur- 
rounds the hole, the length of the forced 
shaft, etc., these points are In some cases 
governing considerations. As a general 
thing, however, in ordinary cases when it is 
not necessary to go to extremes, the given 
rule of .002 per inch of diameter may be 
used on all work up to about 4 in. For 
larger pieces a total allowance of .008 to 
.010 is about right, regardless of size. About 
.007 will make a 40-ton fit on a 4-in. axle. 
When the required pressure is specified the 
necessary allowance may be found as fol- 
lows: Divide the pressure in tons by one 

and a half times the diameter in inches. 
The quotient will be the required allowance 
in thousandths. Thus, a wheel is to be 
pressed upon a 4-in. shaft at 30 tons: 4 X 

1% = 6 and 30 6 = 5; .005 is therefore 

the allowance. 

For driving fits, a total allowance of .003 
without regard to size is good practice with 
pieces larger than 1*6 in. For smaller pieces 
apply the first rule given for pressure fits. 

A shrink fit is usually made in cases 
which require the greatest possible binding 
effect. The allowance may be somewhat 
greater than for a press fit. Some railway 
companies shrink their locomotive tires on 
at 1/64 in. per foot of diameter. Others use 
double this amount or 1/32 in. per foot. It 
is probable that about .003 in. per inch of 
diameter will secure the maximum effect in 
any case. 

In making a press fit with an old wheel 
which has been previously pressed on and 
off, the foregoing rules do not apply. In 
this case the metal forming the circumfer- 
ence of the bore has been surface-hardened 
by the pressure to which it has been already 
submitted, and the force required to press 
the wheel on will be about double that re- 
quired for new work, or, the forcing allow- 
ance may be reduced to one-half regular 
amount.— Contributed by S. M. Howell, 
Steubenville, Ohio. 
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ENGINEERING 

GAS ENGINES, With Instructions for Care and 
Working of the Same. By G. Lieckfleld; translated 
bj Geo. Richmond. 120 pages; illustrated; 12mo.; 
cloth. Price, $1. To which has been added full 
directions for the management of oil engines. 

TRACTION ENGINE ITS USE AND ABUSE. 
By James H. Maggard. Small 12mo.; cloth; illus- 
trated. Price, $1. Revised and enlarged by an 
expert engineer. Deals in detail with the princi- 
ple* and parts of a traction engine; directions for 
starting an engine; use of gauge, try cocks, pumps, 
governor, slide valve, etc.; water supply; the boiler, 
its care and management; methods of a good fire- 
man; the engine; handling a traction engine. The 
book is teeming with practical points and sugges- 
tions put in very simple language and very effective 
manner. It should be in the hands of every man 
who runs a traction engine. The farmer and cream- 
ery operator, especially, should not be without it 

HANDBOOK OF MODERN STEAM FIRE- 
ENGINES. (Roper’s Engineers’ Handy Book ser- 
ies.) Price, $3.50. The only book of the kind 
ever published In this country. Contains descrip- 
tions and illustrations of all the best types of steam 
fire-engines, and fire pumps, injectors, pulsometers, 
inspirators, hydraulic rams, etc.; and treats more 
extensively of Hydraulics than any other book on 
the market. 

SIMPLE PROCESS FOR ESTIMATING THE 
HORSE POWER OF STEAM ENGINES. By Ed- 
win R. Keller, M. E. New edition. Price, 50c. 
Contains various methods of estimating and 
calculating the horse power of boilers and engines 
and ascertaining the power required to run line 
shafts, individual machines, etc., etc. 

MODERN MACHINE SHOP TOOLS. By W. H. 
Vandervoort. Large 8vo. 555 pages; 673 illustra- 
tions; cloth. Price, $4. Just out, this “master- 
plece of the machine shop,” no machinist can afford 
to be without it. Treats the subject of Modern Ma- 
chine Shop Tools in a concise and comprehensive 
manner. Each tool is considered from the follow- 
ing points: First — Its construction with hints as 

to Its manufacture; second — its operation, proper 
manipulation and care; third— numerous examples of 
the work performed. A book in which the appren- 
tice will find a thorough course of instruction, the 
mechanic a valuable manual of practice and the 
superintendent and foreman many valuable sugges- 
tions. In fact, it is in all respects the most com- 
plete, concise and useful work ever published on 
the subject Of Incalculable value as a work of 
reference. In 34 chapters. 

PRACTICAL GAS ENGINEER. What It Is 
and How To Do It Cloth. Price, $1. 

RECORD BOOK — VALVE SETTING. By A. B. 
Low. 120 pages; quarto; stiff covers. Price, 60e. 
For the us e of mari ne engineers. 

WATER WHEELS. By A. B. Cullen. 68 pages; 
II plates; quarto; cloth. Brice, $2. Of all the books 
•a pimps and Hydraulic Motors this Is one of the 



most practical. Treats of the construction of hori- 
zontal and vertical water wheels. 

COMPRESSED AIR: ITS PRODUCTION, 

USES AND APPLICATIONS. By Gardner D. 
Hiscox, M. E. 4th edition, revised and enlarged; 
820 pages; 545 illustrations; cloth. Price, $5. 
The most thorough and comprehensive treatise on 
the subject of compressed air that has ever been 
published. Well printed and substantial. No phase 
of the subject is omitted. Is a complete compen- 
dium in 36 chapters, valuable for reference and for 
study. Contents: The physical and operative prop- 

erties of air from a vacuum to its liquid state; its 
thermo-dynamics; compression, transmission and 
uses as a motive power in operation of stationary 
and portable machinery in engineering, mining and 
manufacturing work; air tools; air lifts; pumping 
of water, acids and oils; the air blast for cleaning 
and painting; the sand blast and its work; and the 
numerous appliances In which compressed air Is a 
most convenient and economical transmitter of 
power for mechanical work, railway propulsion, re- 
frigeration and the various uses to which com- 
pressed air has been applied. Contains a list of 
patents on compressed air from 1875 to date, and 
40 tables of the physical properties of air, Its com- 
pression, expansion and the volumes required for 
various kinds of work. 

ELECTRICAL ENGINEERING FOR ELEC- 
TRIC LIGHT ARTISANS AND STUDENTS. By 

Slingo and Brooker. 346 illustrations; 12mo. Price, 
$3.50. This new and revised edition contains all 
data and formulae relating to this branch of elec- 
trical application. 

ENGINEERS’ PRACTICAL TEST. Actual size, 
6x4% Inches; stiff silk cloth. Price, $1. A guide 
for all men in or about power plants. Indispensa- 
ble to engineers, mechanics, machinists, firemen, 
etc. Tells how boilers and engines should be man- 
aged. All about gas engines, engineers’ license ex- 
amination questions and answers. 




MECHANICAL ARTS SIMPLIFIED. By D. B. 

Dixon, coap. 497 pages; actual size, 8%x5% inches 
illustrations. Price ( $1.50. With an appendix con 
talning a thorough electrical department, an ex 
hanstlve treatise on ice making and a large collec- 
tion of miscellaneous practical examples. A thor- 
ough and original reference book Xor architect* 
workers, boiler-makers, contractors, civil 
ckanlcal engineers, firemen and Ice machine 
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ELECTRICITY 

A. B. C. OF TUB X-RAYS. By William H. 
Meadowcroft 12mo.; cloth. Price, 75c. The beat 
primary work on the subject. A book for the peo- 
ple. The aim of this book is to explain the whole 
apparatus and the manner of its working in a pop- 
ular and practical way. The text of the author 1 b 
beautifully embellished with fine engravings, and 
nothing is omitted that will give the public a clear 
knowledge of the remarkable discovery of Prof. 
Roentgen. 

ELECTRIC BELLS AND ALL ABOUT THEM. 

By S. R. Bottone. 196 pages; 100 illustrations; 
12ino.; cloth. Price, 75c. In this volume the whole 
subject of electric bells is explained in simple lan- 
guage. Anyone can master it in a few hours. The 
Illustrations are great helps to understanding the 
descriptions. The work begins by showing how the 
force applied to electric bells is produced, and goes 
on to tell how to arrange every kind of signal which 
can be given by electricity, as well as all needed 
information that belongs to the subject. It is Just 
the book needed by mechanics. 

HOW TO MAKE A DYNAMO. By Alfred 
Crofts. 12mo. ; cloth. Price, 75c. A new and es- 
pecially practical work for amateurs and electri- 
cians, containing numerous illustrations and detailed 
instructions for constructing dynamos of all sizes, 
to produce the electric light; containing 96 pages of 
genuine information, which will enable anyone to 
construct a dynamo either for pleasure or profit. 

ELECTRIC GAS LIGHTING. By “Norrie." 
Fully illustrated; cloth. Price. 50c. You push a 
button to light the gas and this little book will 
show you how to do it. 




use in large sheet metal works and machine sbopx 
In 12 chapters. 

PRACTICAL GRAINING AND MARBLING. 

By Paul N. Hasluck, ed. Cloth; illustrated. Price. 
II. Contents: Introduction, tools and mechas^ 

leal aids; graining grounds and graining colors; col 
graining in oil; oak graining in spirit and water 
colors; Pollard oak and knotted oak graining; ma- 
hogany and pitch-pine graining; walnut grainiag; 
furniture graining; Imitating woods by staining: 
Imitating inlaid woods; marbling. Value of tt* 
book greatly increased by numerous engravings 
diagrams. 

MODERN WOOD FINISHER. By F. Mairv. 
former editor of Painting and Decoration. 1® 
pages. Price, 50c. Wood finishing in all its branch- 
es is herein treated in an Interesting and thoroughly 
practical manner. Includes: Tools and material 
employed; preparation of surfaces; stains and stais 
ing; fillers and filling; shellacking, varnishes and 
varnishing; rubbing, polishing, French polishing 
wax polishing, oil polishing, etc. Also a very fsil 
description of the woods employed in this work 
their treatment and the finishing of floors. 

MINING AND METALLURGY 

FURNITURE AND CABINET FIJSTS HER. 

16mo, price 50 cents. A guide to polishing, staining, 
dyeing, and other preparations of hard and soft 
woods, including the various imitations of costly 
woods, and a multitude of trade recipes and secrets 
of the trade. 

ELECTRICITY AS APPLIED TO MINING. By 

A. P. Lupton, G. D. A., and H. Perkins. Fully 
illustrated, price $3.50. Contents: Dynamic elec- 

tricity; driving of the dynamo; the steam turbine; 
distribution or electrical energy; starting and stop- 
ping of electrical generators and motors; electric ca- 
bles; central electrical plants; electricity as applied 
to pumping and hauling; electricity applied to coal 
cutting; typical electric plants recently erected; elec- 
tric lighting by arc and glow lamps; miscellaneous 
applications of electricity as compared with other 
modes of transmitting power; dangers of electricity 

HARDENING, TEMPERING, ANNEALING 
AND FORGING OF STEEL. By Joseph V. Wood- 
worth. Large 8vo, 280 pages, 200 Illustrations, doth, 
price $2.50. Uses to which the leading brands of 
steel may be adapted, discussed and their treatment 
for working under different conditions explained, 
also particular methods for the hardening and tem- 
pering of special brands. Chapters: I. Steel, its 

selection — identification; steel for various purposes: 
treatment of well known brands of steeL II. Anneal* 



INDUCTION COILS AND COIL MAKING. By 

"Norrie.” Illustrated; cloth. Price, $1. How to 
make spark coils, bath coils, ray colls, medical colls. 
Induction colls, automobile coils, and gas engine 
colls, etc. Value of this book greatly enhanced by 
the American tab les of wires. 

METAL AND WOOD WORKING ~ 

DIES, THEIR CONSTRUCTION AND USE 
FOR THE MODERN WORKING OF SHEET 
METALS. By Joseph V. Woodworth. 384 pages; 
605 illustrations; cloth. Price, $3. Most elab- 
orate treatise that has appeared on sheet metal 
work. Will be of special interest to two classes of 
persons: First, the practical tool maker or die 

maker; second, the manufacturer who wishes to re- 
duce the price of his product, for the author shows 
how dies can be used to produce many forms which 
are ordinarily manufactured by much more expens- 
ive methods. Hardening and tempering of press 
tools and the classes of work which may be pro- 
duced to the best advantage by use of dies In the 
power press, fully treated. Engravings Illustrate 
dies, press fixtures and sheet metal working de- 
vices, from simplest to most intricate, and the de- 
scriptions so clear and practical that all metal work- 
ing mechanics will be able to understand how to 
design, construct and use them. Many of the dies 
and press fixtures treated in this work were either 
constructed by the author or under his supervision. 
Others wore built by skillful mechanics and are in 



ing processes; the terms; annealing, hardening and 
tempering defined; annealing of malleable castings. 
III. Heating and cooling of steel; location of heating 
arrangements; use of gas blast furnaces and heatisg 
machines; tough steel and hard steel. IV. Harden- 
ing of steel in water, brine, oil and solutions; spe- 
cial processes for special steel. V. Tempering: by 
colors; in oil; on hot plates; by thermometer; In hot 
water; In the sand bath; by special methods. VL 
Case hardening processes; use of machinery steel 
for cutting tools and the treatment of It. VII. 
Hardening and tempering milling cutters and similar. 
VIII. Hardening, tempering and straightening all 
kinds of small tools. IX. Hardening and tempering 
of dies and all kinds of press tools or the working 
of sheet metal. X. Forging and welding. XI. Mis- 
cellaneous kinks; tables for use in metal working. 
XII. Grinding. The text of this work is remarkably 
well arranged and illustrated and the style clesr 
and free from the use of technical terms. 

BRASS FOUNDERS* ALLOYS. By John F. 
Buchanan. 129 pages, 12 mo. Price, $2. Contains 
many valuable tables, notes and data for the guid- 
ance of manufacturers, and descriptions of approved 
modern methods and appliances for melting and 
mixing the alloys. 

MANUAL OF MINERALOGY AND PETROG- 
RAPHY. By James D. Dana. 12mo, illustrated, 
price. $2. 

HARD SOLDERING. By Haryey Powell. 56 
pages, 12mo, cloth, price 75 cents. Contains de- 
tailed discussion of utensils and chemicals. 
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MECHANICAL TRADES 

nOW TO FRAME A HOUSE; or, House and 
Roof Framing. By Owen B. Maginnls. Illustrated. 
Cloth. Price, $1. Part I — Balloon Framing. Part 
II — Roof Framlug. Part III — How to Frame the 
Timbers for a Brick House. Over 80 large engrav- 
ings. 

MOW TO JOIN MOULDING; or, The Art of 
Mitring and Coping. By Owen B. Maglnnls. 16mo. 
55 engravings. Cloth. Price, $1. Methods and 
appliances necessary to be used in joining mouldings 
in construction and decoration, showing how to pro- 
ceed practically and accurately in this important 
part of carpentry, joinery, cabinet making, plaster- 
ing, and picture-frame making. 

LIGHT, HEAT AND POWER IN BUILDINGS. 
By Alton D. Adams, M. E. 12mo. Cloth. Price, 
$1./ Presenting in compact form the main facts 
on which selection of the sources of light, heat 
and power In buildings should be based, the prob- 
lem being to determine the kind of equipment that 
will yield the service required at the least cost 

AMERICAN SANITARY PLUMBING. By J. J. 
Lawler. 320 pages. Illustrations. 12mo. Cloth. 
Price, $2. For plumbers, steam fitters, archi- 
tects, builders, apprentices and householders. Con- 
taining practical information of all the principles in- 
volved In the mechanics and science of modern 
plumbing, illustrating, with original sketches, the 
fundamental principles of everything the plumber 
should know. Everything explained in the most sim- 
ple language, so that It will be impossible to mis- 
understand anything. The best Illustrated work of 
the kind ever published, showing many new appli- 
ances and devices not illustrated in any other work. 

BUCHANAN’S TABLE OF SQUARES. 9th edi- 
tion. Price, $1. This well known work has been in 
use for many years with the leading bridge building 
firms. Saves time and is thoroughly reliable. 

SOAP MAKERS' MANUAL. 12mo. Price, 25c. 

A plain and practical guide for the manufacture of 
plain and fancy soaps, washing fluids, medicinal 
soaps, toilet preparations: shaving soaps and creams, 
soap powders, etc., for families and manufacturers. 
Has best American, English, French and German 
formulas. Any family in the country can make 
good soap at trifling cost 

HOT-WATER HEATING. STEAM AND GAS 
KITTING, ACETYLENE GAS— HOW GENE- 
RATED AND HOW USED. By J. J. Lawler and 
Oeo. T. Hanchett. Large 12mo. Cloth. Price, $2. 
For plumbers, steam fitters, architects, builders, 
apprentices; a book especially valuable for house- 
holders. It contains all modern methods and prac- 
tical Information of the principles involved in the 
construction of steam, not water, acetylene gas 
plants, and how to properly do gasflttlng. The 
chapter entitled "Acetylene, How Generated and 
How Used," is written for the express purpose of 
putting the user in close touch with tne present 
state of the art. Its methods of manipulation are 
taken up in detail and from every class of generator 
on the market. The chapter includes a set of In- 
surance rules compiled from the best codes, and 
tables of cost of materials and apparatus relative to 
acetylene generation and consumption. The best 
illustrated work of the kind ever published, showing 
many new appliances and devices not illustrated in 
any other work. 

NAVAL CONSTRUCTOR. By G. Simpson, M. I. 

N. A Ulustrtted. Price, $5. Specially prepared 
with the object of supplying a ready reference book 
for those engaged in the design, construction or 
maintenance of ships, and that the' author has been 
eminently fortunate in carrying out his design is 
readily seen by any one who will take time to 
glance through this handy little volume. Treats 
especially of ship designs for students, naval archi- 
tects, ship builders and owners, marine superintend- 
ents, engineers and draftsmen. It has been the 
author’s aim to eliminate all obsolete and anti- „ 
quoted data and to bring the book in line with 
present day requirements. It is the most complete 



thing in Its line to be found and its publishers kav* 
presented it in a most attractive form and size. 



FISHING, TRAPPING, HUNTING AND 
POULTRY KEEPING 

HUNTER’S AND TRAPPER’S GUIDE. 16mo. 
Illustrated. Price, 25c. Practical little guide to 
gunning and rifle shooting, gives satisfaction every 
time. Has concise information about different kinds 
of game; making and using traps; snares and nets; 
baits and bailing, tanning and dying skins and furs; 
season for trapping; hints to trappers; fire hunting; 
pigeon catching; camping out; sporting vocabulury; 
recipes for sportsmen and other points for the 
hunter and trapper to know. 

PROFITABLE POULTRY KEEPING. By Ste- 
phen Beale. Edited with additions by Mason C. 
Weld. 12md 278 pages. Illustrations. Cloth. 
Price, $1. An excellent book for all desirous of 
making poultry keeping a successful business. The 
author, a practical man, fertile in expedients, gifted 
with rare common sense and with a knowledge of 
his subject on matters of useful and essential de- 
tail, gives a book which will result In profitable 
poultry keeping for its readers. 



MISCELLANY AMUSEMENTS 

DEPRECIATION OF FACTORIES, MINES 
AND INDUSTRIAL UNDERTAKINGS AND 
THEIR VALUATIONS. By Ewing Matheson, C. E. 
143 pages. 8vo. Cloth. Price, $3. Second edi- 
tion with marginal notes. Part I — Depreciation. 
The general practice of depreciation; the deprecia- 
tion of land and buildings; division into classes for 
depreciation; depreciation of plant and machinery; 
writing off the diminishing value of terminable un- 
dertakings; examples and tables. Part II — Valua- 
tion. Different kinds of value defined; the value of 
a factory as a going concern; the reutal value of 
factories; value of a factory that has stopped work- 
ing; valuation of losses by fire; rateable value of 
factories; locality of factories; trade fixtures; bills 
of sale; debentures; index. 

METHODS IN THE ART OF TAXIDERMY. 
By Oliver Davie. 40 illustrations. Price, $2.50. 
Text by Oliver Davie, who has made Taxidermy 
his life study, illustrates in a peculiarly lucid man- 
ner the most practical methods of the art. The 
full-page engravings* 90 in number, are drawn by 
Theodore Jasper. 600 figures In all. 

TAXIDERMIST’S MANUAL. 12mo. Illustrated. 
Price, 50c. Full and plain Instructions for col- 

lecting, preparing, preserving, stuffing and mount- 
ing all birds, animals and insects. Written in pop- 
ular and intelligent English, so that any intelligent 
boy can understand and apply its instructions. Not, 
however, an amateur’s guide, but a standard with 
professional taxidermists, and gives all the processes 
and secrets of the profession. 

THE ART OF BOXING. By Ned Donnelly, Pro- 
fessor of Boxing In the Lonlon Athletic Club. 12mo. 
Price, 25e. With 40 instructive engravings and 

Marquis of Quecnsbury rules and London prize ring 
rules. This work explains every movement of at- 
tack and defense In the clearest language; how to 
hit and hit hard; how to stop quickly and easily, 
and how "to get away" without even stopping a 
blow, are all explained plainly, so that one can 
learn to be a perfect boxer without taking lessons. 
Also, a "Complete Manual on Training," by John 
Goulding. 

DOG TRAINING. 16ma Price, 25c. Contains 
simple tricks and training, to teach him his name, 
to leap, walk erect, dance, jump rope, sit and He 
down at command, beg, give his paw, sneeze, speak 
for It, fetch and carry, bring his tall In his mouth, 
to stand on a ball and roll It up and down a plank, 
to walk on stilts, to go up and down a ladder, to 
"sing," to stand on his head, and to "raise Cain" 
in general. 
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BOOKS OF TABLES. BOOKS OF RECEIPTS 

ROPP’S HEW CALCULATOR. 200 pages. 
Actual size, 5Jfcx9% inches. Cloth. Price, $L80. 
Pocket size, $1.00. 8astalns the same relation to 
the commercial world that the new Century Diction- 
ary does to the literary world. Fully abreast with 




the age of air ships, submarine boats and wireless 
telegraphy. Designed for and adapted to the par- 
ticular wants of bankers, accountants, mechanics, 
farmers, manufacturers, merchants, miners, etc., etc., 
and must prove of incalculable value to them — un- 
less the book itself can calculate its own worth — 
for It calculates almost * everything that is calcu- 
lable. 

QUESTIONS AND ANSWERS. Based upon the 
Standard Code of Train Rules. By O. E. Col ling- 
wood, Ed. Revised edition. 80 pages. Diagrams. 
Cloth. Price, $1. Intended for use In the ex- 
amination of trainmen. The general rules, train 
rules, train orders, and the whole handling of trains 
Is set forth in so simple and at the same time com- 
prehensive manner that a careful reading of the 
book will fit any one with sufficient knowledge to 
meet any contingency that may arise in the conduct 
of a train. Endorsed by high railway officials from 
all sections of the country Every transportation 
man should have a copy. 



FERRIC AND HELIOGRAPHIC PROCESS: A 
Handbook for Photographers, Draughtsmen and 8un 
Printers. By George E. Brown. 149 pages. Dia- 
grams. Cloth. Price, $1. For architects, sur- 
veyors, draughtsmen, engineers and others who find 
the reproduction of tracings a matter of everyday 
necessity. It embraces: The ferro-prusslate process, 
toning blue prints, uses of blue prints; ferro-prus- 
site In tri-color work; the kallitype process; the 
Obernettor process; the wranotype process; prints on 
fabrics, prints In dyes; hellographlc processes com- 
pared; preparation of hellographlc papers, making 
tracings for sun-conying; outfit for hellographlc 
printing; ferro-prusslate or white line on blue ground; 
pellet or blue line on white ground; ferro-galllc, or 
black line on white ground; brown line on white 
ground; minor hellographlc processes. A compre- 
hensive little bibliography at the end of the volume 
and an Index add greutiy to Its value and Interest. 

THE LOCOMOTIVE UP TO DATE. By Charles 
McShane. 736 pages. 380 illustrations. Cloth. 
Price, $2.50. Covers the whole range of locomotive 
construction and management down to the present 
day, Including its latest development and aft mod- 
ern appliances, together with a classification and 
comparison of all kinds of locomotives, both simple 
and compound. It is a book culled from the me- 
chanical books and papers of the world and so con- 
tains all the really vutuable Information to be found 
In a complete mechaulcal library. Every subject i8 
fully illustrated and the descriptions given of all 
m \v devices were prepared by the Inventors them- 
selves. The contents Include: Compound locomo- 

tives; combustion; air brake; breakdowns; locating 
blows and pounds; incrustation; Injectors; inspira- 
tors and boiler checks; slide valves; valve gears; 
errors by the link motion; locomotive valve setting; 
steam Indicator; modern locomotives; extraordinary 
fast runs; lubricators; metallic packings; general in- 
formation; locomotive construction-erecting depart- 
inent; machine work; metric system; steam and air 
gauges; compressed air; modern counterbalancing 
and th«» history of the locomotive. 

ONE THOUSAND POINTERS for Machinist" 
and Engineers. By Charles McShane. 342 pages. 
1K7 Illustrations. Cloth. Price, $1.50. Includes ar- 
ticles from the best authorities on each subject. 



Embraces the most modern and approved pnrt« 
In the construction, care and economical ma nageme: : 
of the locomotive. Written in plain language ai-i 
condensed form, no mathematical demonstration# 
being given or required. 

JOHNSONS HANDY MANUAL. Price, $~ 
An authority on steam, hot-water heating and ven- 
tilating, plumbing and gas fitting. A valuable r*. f 
erence book for architects, those in pipe trad— 
engineers, janitors and those intending to insta 
or alter heating or plumbing systems. All kinds 
measurements arranged in tables. Fully illustrate 
with cats and complete working plans. 



FIFTY-CKNT SERIES 

HANDICRAFT SERIES — A Series of Practical 
Manuals. Edited by Paul N. Has! nek. Price, each. 
50c. 

BOOT-MAKING AND MENDING Including re- 
pairing, lasting and finishing. Illustrated. 179 er- 
gravlngs and diagrams. Price, 60c. Content* 
Repairing heels and half-soling; patching boots sc 1 
shoes; re- welting and re-soiing; boot-making: le> 
lng the upper; sewing and stitching; making tt 
heel; knifing and finishing; making riveted boots ana 
shoes. 

Others af the set are; 

HOUSE DECORATION. Price, 50c. 

HOW TO WRITE SIGNS, TICKETS AND 
POSTERS. Price. 60c. 

WOOD FINISHING. Price 50c. 

DYNAMOS AND ELECTRIC MOTORS 
Price, 60c. 

CYCLE BUILDING AND REPAIRING. Prir- 
60 c. 

DECORATIVE DESIGNS OF ALL AGES FOB 
ALL PURPOSES. Price. 60c. 

MOUNTING AND FRAMING PICTURES. 

Price, 50c. 

SMITH’S WORK. Price, 60c. 

GLASS WORKING BY HEAT AND ABBA 
SION. Price. 60c. 

BUILDING MODEL BOATS. Price. 60c. 
ELECTRIC BELLS: HOW TO MAKE AND 

FIT THEM. Price. 60c. 

BAMBOO WORK. Price. 60c. 

TAXIDERMY. Price, 60c. 

TAILORING. Price, 60c. 

PHOTOGRAPHIC CAMERAS AND ACCES- 
SORIES. Price. 60c. 

OPTICAL LANTERNS. Price. 60c. 
ENGRAVING METALS. Price, 60c. 

BASKET WORK Price, 60c. 

BOOKBINDING. Price. 60c. 

BENT IRON WORK. Price. 50c. 
PHOTOGRAPHY. Price, 60c. 

UPHOLSTERY. Price. 60c. 

READY SHORTLY. 

LEATHER WORKING. Price, 50c. 

HARNESS MAKING. Price, 60c. 

SADDLERY. Price. 60^ ^ 4 

TECHNICAL INSTRUCTION, Important w* 
series. Edited by Paul N. Hasluck. With numerow 
illustrations of the text. Each book contains about 
160 pages. Crown 8vo. Cloth. Each, M. 
PRACTICAL DRAUGHTSMAN’S WORK Pike 
$ 1 . 

PRACTICAL GASFITTING. Price. $1. 
PRACTICAL STAIRCASE JOINERY. Price* 1 
PRACTICAL METAL PLATE WORK Price 

PRACTICAL GRAINING AND MABBUHG. 

Price, $1. 

OTHER VOLUMES IN PREPARATION. 



SPON’S MECHANICS' OWN BOOK 702 
1420 Illustrations. Half leather. Price, $2.50. 
eral method of treatment of each subject Is fir* 
the raw materials worked upon, its characteristic* 
variations and suitability; secondly, the tools w** 
the sharpening and use; thirdly, devoted to typical 
examples of work to be done, materials and how t* 
do similar work. Nearly all of the mectaxfcal 
trades are here included and some of the praree 
Bio ns. 
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TAH NOSTRAND SOQ1NCB SERIES. 16mo. 
Boards. 60c. each. Amply Illustrated when the 
■object demands. Put np In a uniform, neat and 
attractive manner. Subjects are of an eminently 
scientific character and embrace a wide range of 
toptca. The following citations may be noted as 
types of this notable set: 

GHDOTEYS FOR FURNACES AND STEAM 
BOIldSRS. R. Armstrong, C. E. 3rd American 
edition. Revised and partly re-written, with an 
appendix on “Theory or Chimney Draught,'* by F« 
I dell, M. E. 

STEAM BOILER EXPLOSIONS. By Zerah Col* 
burn. New edition. Revised by Prof. R, H. Thurs- 
ton. Price, 60c. 

FATIGUE OF METALS UNDER REPEATED 
STRAINS. Price, 60c. With Various Tables of 
Results and Experiments. From the Qerman of 
Prof. Ludwig Spangenburgh, with a preface by 
a T. Shreve, A. M. 

TRANSMISSION OF POWER BY WIRE 
ROPES. Price, 60c. By Albert W. Stahl, U. a N. 
Second edition. Revised. 

TRANSMISSION OF POWER BY COM- 

PRESSED AIR. Price, 60c. By Albert Zabner, 
M. E. New edition in press. 

GAJS-LIgHTING AND GAS-FITTING. Specifica- 
tions and Rules for Gas-Piping. Price, 60c. Notes 
on the Advantages of Gas for Cooking and Heating, 
and Useful Hints to Gas Consumers. 2nd edition. 
Re-written and enlarged. By Wm. Paul Gerhard, 
C. B. 



TWENTY-FIVE CENT SERIES 

STUDY OP ELECTRICITY FOR BEGINNERS. 
Comprising the Elements of Electricity and Mag- 
netism as applied to Dynamos, Motors, wiring, and 
to ail Branches of Electrical Work. By Norman 
Schneider. 54 illustrations and 6 tables. Price, 
25c. 

DRY BATTERIES. Especially adapted for Au- 
tomoblle. Launch and Gas Engine Work; Medical 
Colls, Bells, Annunciators, Burglar Alarms, Tele- 
phones, Electrical Experiments, and all purposes 
requiring a good battery. 30 illustrations. 26c. 

SMALL ELECTRIC MOTORS. How to make 
and use them, including design, examples of small 
motors and their applications, speed controllers, 
starters, fuses, etc. 48 illustrations. Price, 29c. 

SIMPLE SCIENTIFIC EXPERIMENTS. How 
to perform entertaining and instructive experiments 
with simple home-made apparatus. 59 illustrations. 

MODEL BOILER MAKING. Contains full in- 
structions for designing and making Model Station- 
ary, Marine and Locomotive Boilers. Fully illus- 
trated. Price* 26c. 

METAL WORKING TOOLS AND THEIR USES. 
A Handbook for Young Engineers and Apprentices. 
Shows how to use simple tools required in Metal 
Working and Model Making. Illustrated. 25c. 

THE LOCOMOTIVE, SIMPLY EXPLAINED. 
A first Introduction to the study of the Locomo- 
tive Engine, their Design, Construction and Erec- 
tion, with a short catechism. 26 illustrations. 25c. 

ACETYLENE GAS. HOW TO MAKE AND USE 
IT. A practical handbook on the uses of Acetylene 
Gas, suitable apparatus for Its generation, hints on 
fittin g np , etc. 34 Illustrations. Price, 25c. 

JOINT WIPING. Practical hints on, for begin- 
ners in plumbing, describing in detail the various 
operations and fully Illustrating them from actual 
work. Price. 25c. 

WOODWORK JOINTS. How to make and 
where to use them. Mortise and tenon joints, lap 
Joints, dovetail joints, glue joints, scarfing joints, 
circular work, with 137 Illustrations. Price, 26c. 

DIAGRAM OF THE CORLISS ENGINE. A 
large engraving giving full particulars. Explanation 
of figures. 13x19 In. Price, 25c. 

ELECTRICAL CIRCUITS AND DIAGRAMS. 
Illustrated and explained. New and original draw- 
ings comprising Alarms, Annunciators, Automobiles, 
Bells, Dynamos, Gas Lighting, Motors, Storage Bpt- 



HO W TO INSTALL ELECTRIC BELLS, AN* 
NUN CIATOKS AND ALARMS, Including Batteries, 
Wires and Wiring, Circuits, Bushes, Be&B, Burglar 
Alarms, Fire Alarms, Thermostats, Annunciators, 
and the Location and Remedying of Troubles. By 
Norman Schneider. Price, 26c. 



MISCELLANEOUS 

ELEMENTARY FORGE PRACTICE. By John 
Lord Bacon, Instructor In Forge Work, Lewis In- 
stitute, Chicago. 262 pages. Cloth. Price, SI. 50. 
Contents: General description of forge and tools; 

welding, calculation of stock for bent shapes; up- 
setting, drawing out and bending; simple forged 
work; calculation of stock and making of general 
forging; steam hammer work; duplicate work; man- 
ufacture of Iron and steel; tool -steel work; tool 
forging and tempering; miscellaneous work; tables. 

LOCOMOTIVE OPERATION. By G. A. Hen- 
derson. 536 pages; illustrations. Cloth. Price, 
$3.60. The object of this work is to give a com- 
plete and systematic discussion of the theory and 
practice of locomotive operation with the results 
accomplished and the effect of the action upon the 
various parts, as well as the amount of fuel and 
water needed to perform such needed work, rather 
than an exclusive treatise upon the mere manipula- 
tion of the machine. The order of contents is: 
Inertia, steam action, resistance, slipping, braking, 
steam capacity, hauling capacity, water consump- 
tion, fuel consumption. 

TEXTBOOK ON ROOFS. By Mansfield Merrl- 
man. Part I. Sixth edition rewritten and enlarged. 
826 pages; illustrations. Cloth. Price, $2.60. The 
contents Include treatises on stresses In roof trusses, 
highway bridge trusses, railroad bridge trusses, 
miscellaneous trusses, deflection and Internal work, 
historical and critical notes. 

WIRELESS TELEGRAPHY. By A. Frederick 
Collins. 600 pages; illustrations. Cloth. Price, 
$3. Describes the history, theory and practice of 
wireless telegraphy in a way to ronse the enthusi- 
asm of the layman, as well as the professional. A 
happy regard for details and minor points makes 
the whole a remarkably clear and interesting ac- 
count of the Science. 

MODERN ELECTRICITY. By Henry and Hora. 
865 pages; 160 illustrations. Cloth Price, $1. 
Thoroughly accurate and scientific In Its explana- 
tion of x-rays, wireless telegraphy, radium, trans- 
mission and distribution, power stations, wiring, 
and written in nlaln English. An essentially prac- 
tical handbook for students, apprentices and elec- 
trical engineers. 

ARITHMETIC SELF TAUGHT. By Spangen- 
berg. 228 pages. Price, 65c. Undoubtedly tne best 
book published for students of arithmetic. Do not 
despair because through neglect you have forgotten 
what you once knew about this branch of math- 
ematics. This new method requires no teacher. 

YOUNG ENGINEER’S GUIDE. New edition re- 
vised and enlarged. 254 pages; Illustrations. Price, 
$1. Covers the entire subject of care, management, 
operation, repairing, engineer's license and various 
points of equal importance, and is endorsed by lead- 
ing engineers In all parts of the country. 

HOW TO RUN ENGINES AND BOILERS. By 
E. P. Watson; illustrated. Price, $1. Written In 
plain language and well adapted for use as a text- 
book by the engineer and boiler make r. 

MODERN COTTAGE ARCHITECTURE. By 
M. B. Adams. Large quarto; 79 pages; Illustrated. 
Cloth. Price, $4.50. Contains an Introductory es- 
say on cottage building and notes on the subjects, 
illustrated from works of well known architects. 

UNTECNICAL ADDRESS ON TECHNICAL 
SUBJECTS. By James Douglas. 90 pages. Cloth. 
Price, $1. Contents: The characteristics and con- 

ditions of the technical progress of the nineteenth 
century; the development of ^ American^ mining^ and 
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Popular Mechanics Booh Department 

W« can furnish promptly assy book pablishod. Books in tha 
following list sent prepaid on receipt of price, or tor the 
number of New Yearly Subscribers stated. Tho 
Sender of tke club may include kis own 
subscription in clubs of S or more. 



ARCHITECT CUE. 

Modern Carpentry and Joinery, by Fred t. Hodgson 
266 paces, over 250 Illustrations, doth, price $1.00 
Given lor 2 subscriptions. 

Practical Uses of the Steel Square, by Fred T. Hodg- 
son, 2 volumes, 520 illustrations, 560 paces, cloth, 
price $2.00. Given for 3 subscriptions. 

Common Sense Stair Building and Hand Railing, by 
Pred T. Hodgson, 256 paces, 240 illustrations, cloth, 
price $1.00. Given for 2 subscriptions. 

Builders' Architectural Drawing Self Taught, by 
Fred T. Hodgson, 260 pages, over 300 illustrations, 
with 18 folding plates, price $2.00. Given for 3 sub- 
scriptions. 

Radford's American Ideal Homes, containing 100 
house plans, 200 illustrations, 250 pages, cloth, price 
$1.00. Given for 2 subscriptions. 

American Ideal Homes, edited by Radford. Illustrat- 
ing 100 buildings with plans and perspective views, 
site 8 by 11, 108 pages, price $1.00. Given for 2 sub- 
scriptions. 

Burnham's Practical House Builder, with plans and 
specifications, by H. B. Burnham, 100 illustrations, 
paper cover, price 25 cents; cloth cover, price 50 
centa Given for 1 subscription. 

Estimating Frame and Brick Houses, by Fred T. 
Hodgson, 224 pages, with scale drawings and other 
illustrations, price $1.00. Given for 2 subscriptions. 

Bara Plans and Oat Buildings, for the construction 
of barns, etc., 256 Illustrations, cloth, price $1.00 
Given for 2 subscriptions. 

BLACKSMITHING. 

Modern Blacksmlthlng, Rational Horse Shoeing and 
Wagon Making, by John G. Holmstrom, 202 pages, 
fully illustrated, cloth, price $1.00. Given for 2 sub- 
scriptions. 

Scientific Hone, Mule and Ox Shoeing, by John GL 
Holmstrom, 120 pages, fully illustrated, price $1.00. 
Given for 2 subscriptions. 

ELECTRICITY. 

Easy Electrical Experiments, by L. P. Dickinson, 
over 200 pages, hundreds of illustrations, cloth, price 
$1.00. Given for 2 subscriptions. 

Dynamo Tending for Engineers, by Horstmann and 
Toualey, 260 pages, fully illustrated, cloth, price $1.50. 
Given for 3 subscriptions. 

Modern Wiring Diagrams and Descriptions for Elec- 
trical Workers, by Horstmann and Tousley, 160 pages, 
200 illustrations, tall leather binding, price $1.50. 
Given for 3 subscriptions. 

Handy Electrical Dictionary, by W. L. Weber, 224 
pages, fully illustrated, cloth, pried 25 cents; tall 
leather, gold edges, price 60 cents. Given for 1 sub- 
scription. 

Electricity Made Simple, by C. C. Haskins, 233 
pages, 108 Illustrations, cloth, price $1.00. Given for 
2 subscriptions. 

Dynamo Electric Machinery, by S. P. Thompson, 
seventh American edition complete and unabridged, 
835 pages, fully Illustrated, price $6.00. Given for 12 
subscriptions. 

Rlechrlrity and Magn e ti sm, by 8. p Thompson, fully 
Illustrated, olein, price $Of. Given for 2 subscrip- 



Horseless Vehicle*, Automobiles and Motor Cvria 
b L Q, .Pi* HlBCOX * 400 *uUy illustrated, ricth. 

price $3.00. Given for 8 subscriptions 

Modern Electro-Plating, by J. H. Van Horn* Hi 
cloth, price $1.00. Given for 2 subscriptions 

Practical Telephone Handbook and Guide to Tel*- 
Exchange, by T. S. Baldwin. 150 pages. 
tlonU rated ’ Cloth * P ric ® $1*25. Given for 3 subscri?- 

mt f -Taught, a complete manua l of is- 
?i^ lon , b . y u Theo<lore A - Edlson . 150 pages, fully lliw- 
tr&ted, cloth, price $1.00. Given for 2 subscriptions 

LAW— STUDY LAW AT HOME. 

The Home Law School Series, by Cha* K_ C hadmm, 
Jit 114 Pro * essor Law In the Western VeJ* 
- Se 'l en carefully prepared books cov- 
ering the elements of American Law* 

Volume 1 — How to Study Law. 

Volume 2 — Constitutional Law, Federal and State. 

Volume 3 — Personal Rights and Domestic Rela- 
tions. 

Volume 4— Contracts and Partnerships. 

Volume 5 — Agency and Bailments, including 
Common Carriers. 

Volume 6— Negotiable Instruments and Princi- 
pal and Surety. 

Volume 7— Wills and Settlement of Estate* 

Cloth, price $1.00 per volume. Given tar 2 subsertp- 

Cor‘^2 S?£?rtpfloni ° f vo,um «* »«•««• 

MECHANICS. 

Practlcm! Carriage Building. 2 volumes. 400 pass* 
scrip tions!* rated * cloth * P rlc ® $2.00. Given tor jnb> 

Complete Practical Machinist, by Joshua Rosa 3S4 
Illustrations, 439 pages, cloth, price $2.50. Given for 
6 subscription* 

How to Make a Fiddle, by L H. Hand, fully Uha- 
trated with large folding plates tar use of tracing asd 
cutting all parts, cloth, price $1.00. Given tar? sub- 
scription 8. 

Mechanical Drawing for Home Study, by Hawkins. 

220 pages, 300 Illustrations, cloth, price $2.50. Gives 
for C subscriptions. 

Metal Workers* Handbook of Lessons aad Fulilnn 

by William T. Brandt, 68 illustration* (20 pages, 
price $2.50. Given tar 6 subscriptions. 

Scientific American Encyclopedia of Note* Receipts 
and Queries, 730 pages, fully illustrated, price $£.«- 
Given for 10 subscriptions. 

PAINTS AND PAINTING. 

Carriage and Wagon Painting, containing nearly 211 
pages and 200 illustration* doth, priee $1.00. Give# 
for 2 subscription* 

Everybody's Paint Book, A Popular Gold* !»' 
pages. Illustrated, cloth, price $1.00. Given for 2 rob* 
scrlptlon* 

Painter's Encyclopedia, by B. F. Gardner, elabor- 
ately illustrated, cloth, price $2.50. Given for S sub- 
scription* 

Hardwood Finisher, by Fred *. Bedgeon. fully 
trated. doth, price, $1.06. Gtvua tarf^kse^ttom 
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How to Build 

BOATS, WATER MOTORS. WIND MILLS, SEARCHLIGHT. 
ELECTRIC BURGLAR ALARM, ICE BOAT, WATER 
BICYCLE, CABINS, CAMPS, CLOCKS, FISH- 
ING TACKLE, KITES, IMITATION 
STREET CAR LINE, ETC., 



The Directions are Plain and Complete 
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NOTES FOR 1906 



A 



Accident— Bums or Scalds 

Accident, First Thing to Do In Case of 

Accident — What to Do In Case of Insensi- 
bility or Unconsciousness 

Agate Ware, To Solder 

Air Compressor, How to Make a Small 

Air-Hammer, How to Make an 

Air Uft, Power Required for.*. 

Air Pump, Strainer for 

Air Whltewasher 

Alarm, Automatic Fire and Burglar Tele- 
phone 

Alarm, Circuit-Breaker 

Alarm Clock, Connecting Up to Ring an 
Electric Bell 



840 

281 



297 

409 



877 

292 

286 

284 



862 

401 



271 



Alarm Clock, How to Make an Electric 

Alarm Attachment for 386 

Alarm Clock, To Convert Into an Electric 

Alarm 341 

Alarm, Improved Electric 400 

Alarm, Simple High and Low Water 259 

Alarm, Steam Gauge, To Make 247 

Alarm, Temperature 966 

Alarm, Time, How to Make 331 

Alarm, Trouble for Gas Lighting System 263 

Alcohol Burner, How to Make an 354 

Alloy for Castings for Hydraulic Purposes.. 394 

Alloys, Table of Principal 290 

Aluminum, Casting for Pattern Work 385 

Aluminum for Acid Funnels 313 

Aluminum, Solder for 228 

Aluminum Soldering 401 

Ammonia Fumes, Aging Oak with 346 

Anti-Hum Device, Simple 359 

Ants, To Exterminate 212 

Anvil Block, Concrete 

Anvil Block, Improved Home-Made ..* 262 

Armature Carriage, Convenient 214 

Armature Colls, Pointers on 328 

Armature, Magneto, How to Wind 80S 

Asbestos, Packing Flange Joints with 311 

Asbestos. To Apply Neatly 238 

Auger, Home-Made Post 245 

Autos, Automatic Tire Pump for. 327 

Auto Starter, Substitute for 260 

Axle, How to Make a Wooden 806 



B 



Babbitt Journal Box Kink 223 

Babbitt Ladle, Simple 260 

Baoblttlng Crankpln Brasses, Another 

Method of 365 

Babbitting Ladle Made of Pipe 245 

Bagger, How to Make an Automatic 222 

Balloons, Flexible Varnish for 867 

Band Saws and How They Are Made 832 

Barrel, How to Sling a 281 

Battery Economixer for Telephone 243 

Battery, How to Make a Small Storage 857 

Belt Clamp, Handy 239 

Belt Joint, Canvas, How to Make 889 

Belt Lacing, How to Cut 367 

Belt, Leather, Preservative for 890 

Belt, Method of Reversing Countershaft 

Without Crossing 241 

Belting, Tool for Use In Lacing 206 

Beits, Cement for 367 

Belts, Lacing 257 

Belts, Leather, Some Good Recipes for 

Cement for 384 

Belts, Putting on When Plant is Idle 408 



Benches, Fitting, Adjustable Light for 328 

Bending Electric Conduit, Device for 235 

Beuslne, To Deodorise 229 

Blueprint Chemicals !!!** 469 

Blueprint Frame, Home-Made ! 250 

Blueprint, To Test ’** 221 

Blueprints, Making from Penciled Drawing^! 3 so 

Blueprints, To Make Brown 293 

Blueprint j. Writing Details on .’.!.’!!!! 831 

Bicycle, Running a Generator with * 304 

Bln, To Find How Much Grain it Will Hold. 273 
Boiler, Extra, Economical Method of Getting 

up Steam in 281 

Boiler Feed and Blow-Off, Good Arrange^ 

ment of 292 

Boiler Feed, Improved Emergency 257 

Boiler Fines, How to Tip 409 

Boiler Fronts and Stacks, Some Good Paints 

tor 279 

Boiler, How Often to Test 804 

Boiler Iron, United States Standard 231 

Boiler, Putting a New Base Under 247 

Boiler Tubes, Cleaning 316 

Boiler Tubes, Compiessed Air for Cleaning.. 302 
Boilers and Feed-Water Heaters, To Keep 

Oil Out of 388 

Boilers, Range, Storing 238 

Boilers, Taking Spuds Out of 319 

Borax, Preparing for Use in Welding 8teel.. 346 

Boring on the Tnrret Lathe 252 

Bottles. To Protect Labels on 333 

Box Rack. Handy 278 

Bracket, Scaffold, for a Ladder 266 

Bracket, Scaffold, Handy 223 

Bracket, Scaffold, How to Make a Portable.. 3S3 

Brake Horsepower, To Determine 211 

Brass and Glass. Cement for Uniting 8 T. 

Brass Molds. Iron for 232 

Brass Patterns, Cement for Sticking Leather 

Fillet on 380 

Brass, Recipes for Polishing 289 

Brass, To Blacken 2S6 

Braze a Broken Gland, How to 878 

Braze Hollow Castings, How to 328 

Brazing Cast Iron 288 

BraziDg Cast Iron, Special Method of 313 

Bridge for Farm Use 399 

Bridge Wall for Wood Fuel 304 

Bridge Wall, Steam Blast as a Protection 

for the 377 

Bristles, To Stiffen 385 

Bristles, Where the Best Are Obtained 328 

Bronze Cast Imn, To ' 309 

Buggy Dash, How to Cover 344 

Burner, Alcohol, How to Make an 354 

Burns or Scalds, First Things to Do In Case 

of 340 

Burnt Steel, How to Revive 238 

Burr Reamer, Handy 227 

Bushing a Fly-Wheel, Novel Way of 286 

Bushing for a Wood Split Pulley, Safe...... 232 

C 



Cable Sewing Knots 360 

Calipers, Home-Made, Turtle-Back Stuffing- 

Box 375 

Canvas a Board Celling, How to 280 

Canvas Belt Joint, How to Make 389 

Canvas, To Letter on 287 

Car Doors, Tool for Closing 803 

Cart, How to Build a Stock 299 
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Castings lor Hydraulic Purposes, Alloy for. . 394 

Castings, Hollow. How to Braze 328 

Cast Iron, Boring Holes in 357 

Cast Iron, Brazing 288 

Cast Iron, How to Soften 371 

Cast Iron, Hydrofluoric Acid vs. Sulphuric 

Acid for Pickling 274 

Cast Iron, Soldering 321 

Cast Iron, Special Method of Brazing 313 

Cast Iron, Tanks for Pickling 357 

Cast Iron, To Bronze 300 

Celling, Board, How to Canvas 280 

Ceiling, Smoked, Cleaning 245 

Celluloid, How to Make Incombustible 247 

Cement Floors. How to Paint 388 

Cement for Belts 367 

Cement for Closing Leaks in Iron Pipe 283 

Cement for Coating Acid Troughs 278 

Cement for Cracked Iron Pots, Good 298 

Cement for Leaks In Iron Pipes 333 

Cement for Leather Belts, Some Good Re- 
cipes for 384 

Cement for Metal Joints 240 

Cement for Porcelain, Oil 298 

Cement for Sticking Leather Fillet on Brass 

Patterns 380 

Cement for Steam Pipes 386 

Cement for Tight Pipe Joints 403 

Cement for Uniting Brass and Glass 327 

Cement for Wood Vessels 403 

Cement, Mixing 396 

Cement, Plumbers’ 309 

Cement Recipes, Waterproof 220 

Cement Required for Surfacing 256 

Cements for Steam and Water Joints 210 

Cements, Heat-Resisting 387 

Center Gauge, Convenient 227 

Center Punch, To Fnd Center of Shaft With- 
out 235 

Chairs, Repairing 219 

Charcoal, Easy Method of Burning 50 Bushels 

of * 248 

Charcoal, How to Burn 299 

Chemical Formula Table for Painters 246 

Clicle, To Divide Into Any Number of Parts 

of Equal Area 333 

Circles, Dividing by the Steel Square 326 

Circles, Table for Spacing Holes in 319 

Circuit-Breaker Alarm 401 

Cltcumferences, An Easy Rule for 341 

Clamp, Handy Belt 239 

Clamp, Pipe, Will Not Crush or Mar Pipe. . . 226 

Clluograph, Improving the 236 

Cleaning Machinery, German Method of 347 

Clock, To Make Start Fires 310 

Clothes TJne Tightener, How to Make 371 

Cloth. Fireproofing 305 

Coal Bln, Automatic Shut-Off for a Private... 306 

Coal, Heat Value of 221 

Coil Springs, Simple Method of Winding 289 

Colls, Armature, Pointers on 323 

Coils, Method of Winding 273 

Collector Rings, Device for Truing 293 

Commutators, Compound for Use on 337 

Commutators. Device for Smoothing 358 

Compass, Use In Locating Poles of a Gen- 
erator 228 

Compasses for Metal Work 346 

Compasses, With Pins, String and 342 

Compound for Use on Commutators 337 

Compressed Air at Altitudes 362 

Compressed Air, Driving Stakes by 237 

Compressed Air for Cleaning Boiler. Tubes 302 

Compressed Air, Means of Removing Mois- 
ture from 318 

Concrete Anvil Blocks 356 

Concrete, Coloring 378 

Concrete, Crushing Strength of 333 

Concrete Formula, Handy 279 

Concrete-Mixer. How to Build 893 



Concrete, Mixing 239 

Copper Kettles, To Solder Faucets on 209 

Copper Roof, Laying a 287 

Copper Screws, How to Make Blue or An- 
tique 344 

Coppering Steel or Iron, Use of Muriatic Acid 

in 280 

Corn, To Measure in Crib 405 

Countershaft, Reversing Without Crossing 

Belt 241 

Counterweight for Drop or Sliding Doors.... 394 

Cracks In Floor, Filling for 229 

Craukplu Brasses, Another Method of Bab- 
bitting 365 

Crankpln Brasses, To Repair 315 

Crosshead Pin Oiler, Home-Made.., 390 

Crow Bridges for Drilling Holes in Difficult 

Places 237 

Cut-Off for Electric Lights, Automatic 246 

Cylinder Head and Piston, Inexpensive Rig 

for Removing 405 

Cylinder H^ads, Gaskets for 277 

Cylindrical Square, How to Make and Use... 255 
D 

Dam, Earth and Timber, on Sandy Founda- 
tion 301 

Dash-Pots, To Make Noiseless 381 

Demagnetize a Saw, How to 262 

Desk, How to Make 268 

Die and 8tock, How to Make a Cheap 402 

Die, Pipe, How to Start 330 

Digging Bars, Sharpening 239 

Disk Valve, Repairing 409 

Ditches, Level for Grading 324 

Dog, Lumber, Forging a 220 

Dogs, Twitching, and Grab Hooks, Forging.. 405 

Draftsmen, Hints for 325 

Drain, Laying Across a Marsh 329 

Drains Among Trees 242 

Drawing— With Pins. String and Compasses.. 342 

Dressing. Black Waterproof 302 

Drill, Handy Ratchet 299 

Drill, How to Repair a Broken 377 

Drill Press, Fixture for a 378 

Drill Socket. Repairing a Worn-Out 348 

Drill, Twist, Lengthening with Paper 318 

Drills Sharpened by Power Machines 384 

Drills, Small, To Keep from Breaking Easily. 381 

Drills. Twist, Abuse of 352 

Drilling Holes In Difficult Places, Crow 

Bridges for 237 

Drilling Holes In Glass Plates, Method of . . . . 379 

Dust Collector Kink 404 

Dust, To Protect a Motor from 353 

Dynamo. Cooling a 375 

Dynamite, How to Thaw 366 

Dynamo, To Find North and South Poles of. . 339 
B 

Electric Alarm Attachment for an Alarm 

Clock, How to Make 386 

Electric Alarm, To Convert an Alarm Clock 

Into 341 

Electric Bell, Connecting Up an Alarm Clock 

to Ring an 271 

Electric Cells. To Use Old Dry 363 

Electric Conduit. Device for Bending 235 

Electric Heater, How to Make a Portable... 392 
Electric Illuminated Fountain. How to Make. 240 

Electric Light, Automatic Cut-Off for 246 

Electric Light, Automatic Device for Turn- 
ing Out 379 

Electric Light, Shade for 224 

Electric Light Sockets, Waterproof 244 

Electric Plant Troubles and What Cured 

Them 254 

Electrician, Cat Helps 396 

Ell, Threading an. . n . _py/r*0.Lp 355 

Ellipse, Rule for Construction of 373 

ElliD8e. Simple Method of Drawing 




Enamel, Black, for Wood 326 

Enamel, Steel-Blue, for Any Metal 220 

Etching on Steel 344 

Etching on Steel, Liquid for 359 

Etching Steel, Electrolytic Process for 367 

Eye, Solid, Several Methods of Making 211 

P 

Faucets, To Solder on Copper Kettles 209 

Feed-Water Heater, Home-Made 213 

Feed-Water Heaters and Boilers, To Keep 

Oil Out of . . . . 383 

Felon, Said to Cure 276 

Fence Posts Bottom Upwards 233 

File Handle, Offset, Substitute for 261 

Files and Rasps, How to Recut Old 331 

Filler for Hardwood 218 

Filler for Wainut 326 

Film, How to Remove from a Spoiled Nega- 
tive 351 

Filter Water from Gasoline, How to 387 

Fire Bucket Tank, Safety 333 

Fire Extinguisher, Simple 320 

Fire Extinguisher, Simple 279 

Fire-Room, How to Make a Hoe for 312 

Fires, To Make a Clock Start 310 

Fishing Tools for Use In Deep Wells 291 

Flanged Wheels 334 

Flange Joints, Packing with Asbestos 311 

Flies, To Drive From the House 266 

Floor-Cleaner, Making a 313 

Floor, Filling for Cracks In 229 

Floors, Cleaning 320 

Floors, Wax Finish for 403 

Flour, Hand-Packer for Sacking 272 

Flux for Copper, Tin or Arsenic 336 

Flywheel, Novel Way of Bushing 286 

Flywheels Burst, Why 290 

Flywheels, Safe Speeds for Gray-Iron 314 

Forced Fits. Making : 410 

Forge. How to Make a Substantial 347 

Fountain, Electric Illuminated, How to Make 240 

Fountain. 8bow Window, How to Make 215 

French Polish, Recipe for 371 

Fresco Painting, Lesson in 374 

Frieze Designs 214 

Frost, To Remove from Windows 327 

Fuel Economizer for a Sawmill Plant 404 

Furnace, Arch In Side Walls of 347 

Furnace Tender, Another Automatic 220 

Furnace Tender, How to Make an Automatic. 311 

Furniture Oil 331 

Furniture, To Remove White Spots on 276 

G 

Gage Glasses, Matches for Cutting 259 

Galvanized Coating, How to Remove 383 

Galvanized Iron, To Make Paint Adhere to.. 312 
Galvanized Iron. Zinc and Iron, How to Paint 247 
Gas Engine, Combustion Sight Hole for Test- 
ing 396 

Gas Engine, Firing with a Telephone Mag- 
neto 228 

Gas Engine, How to Make a Spark Plug for. 237 

Gas Engine, Starting the 212 

Gas Engine Talks, How 276 

Gas Engines, Measuring Waste Heat from... 289 

Gas Engines, To Make Noiseless 333 

Gaskets for Cylinder Heads 277 

Gaskets, How to Cut and Apply 223 

Gaslight Flash Signs for Show Windows 296 

Gas Lighting System, Trouble Alarm for 263 

Gasoline Engines, Non-Freezable Cooling Wa- 
ter Arrangement for 406 

Gasoline, How to Filter Water from 3S7 

Gasoline Piston, Jig for Boring Wrist Pin 

Hole In 281 

Gasoline Pumps, Lubricants for 359 

Gasoline, To Empty from Barrels 391 

'■’•soline Torch. Home-Made 267 

^ Tar, Booting Paints Made of 336 
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Gauge. Convenient Center 227 

Gauges, Vacuum, Device for Testing 2*) 

Gears, How to Replace Broken Teeth in 36i 

Gear Wheels, Removing from Shafts 345 

Generator, Running with a Bicycle 394 

Generator, Use of the Compass in Locating 

Poles of 228 

Gib-Screws on Miller Knee, Levers for Tight- 
ening 397 

Gland, How to Braze a Broken 378 

Glass and Brass, Cement for Uniting 327 

Glass Cutter, A Handy 216 

Glass, How to Burn Outline Letters on 317 

Glass Plates, Method of Drilling Holes in.. 379 
Glass, Simple Method of Burning Outline Let- 
ters on 316 

Glass Sleeves for Machine Boxes, How to 

Make 368 

Glass, To Fix Pearl to 316 

Glue Heater, Electric, How to Make 4<tt 

Glue, Hints on 235 

Glues for Resisting Damp 312 

Gong Connections for Telephones 407 

Grab Hooks and Twitching Dogs, Forging... 4(6 

Grafting Wax, How to Make 224 

Grain, To Find How Much any Bln will Hold 273 

Granite Ware and Porcelain, Mending 249 

Grass Roots, Machine for Digging 215 

Grates, Deterioration in 3S2 

Gray-Iron Flywheels, Safe Speed for 314 

Grease 8pot on Wood, To Remove 218 

Grinding Car Wheels at Slow Speed 365 

Grindstone Fixtures 397 

Grounds and Shorts, To Detect 267 

Ground, Thawing Frozen with Lime 246 

Guitar, Regluing Bridge of 397 

Gun Barrels, How to Blue 381 

Gun Barrels, To Brown 409 

Guy Logs, Best Method of Fastening 279 

H 

Hacksaw Frame, Pipe 243 

Hammer and Tool Handles. Wedge for 396 

Hammer Head, How to Make 228 

Handles, Wedge for Hammer and Tool 336 

Hand-Packer for Sacking Flour 272 

Hardwood, Filler for 218 

Hay, To Find Number of Tons of 409 

Heat from Gas Engines, Measuring Waste. . 289 

Heater, Feed-Water, Home-Made 213 

Heater, Home-Made Water 243 

Heater. How to Make a Portable Electric 392 

Heating System 260 

Hexagon. To Dress up a 270 

High and Low Water Alarm, Simple 250 

Hoe for the Fire-Room, How to Make 312 

Hook Kink 226 

Hooks and Power Transmission 30 m 

Hopper, Capacity of a 262 

Horse for Paint Shops, Adjustable 212 

Horsepower, Brake, To Determine 211 

Horsepower Compares with Manpower. How. 373 

Hose, Swinging Rack for 395 

Hot Water for Office Use 238 

Humming of Telephone Wires, To Stop 231 

Hydraulic Ram, How Works 338 

Hydrofluoric Acid vs. Sulphuric Add for Pick- . 

ling Cast Iron 274 

I 

Ink for Labeling 406 

Ink for Zinc, Acid-Proof 24f 

Ink. Marking 375 

Ink Stains, To Remove from Ivory 331 

Intercommunicating Telephones, Installing. .. 241 

Iron, Cast, Brazing 2*8 

Iron, Cast. How to Soften 371 

Iron, Cast. Soldering 321 

Iron, Cast, Special Method of Brazing. 313 

Iron. Cast. To Bronze 

Iron, Boiler, United States Standard Thick- 
ness 231 




Iron for Brass Molds 232 

Iron, Heating In Cold Water 257 

Iron Pipe, Cement for Closing Leaks In 283 

Iron Pipe, Cement for Leaks in 333 

Iron Pots, Good Cement for Cracked 298 

Iron, Varnish for 337 

Iron, Wrought, To Estimate Weight of 226 

Iron, Zinc and Galvanised Iron, How to 

Paint 247 

Ivory, How to Soften 341 

Ivory, To Remove Ink Stains from 339 

J 

Jack, An Inexpensive 269 

Jacks for Holding and Lifting Pump Pipes.. 372 

Joints in Hard Places, Wiping 320 

Joints, Steam and Water, Cements for 210 

Joint, Twisting a McIntyre in Germany 312 

Journal Box Kink, Babbitt 223 

Journals, Lubricating 355 

Journal, Repair for a Cut 282 

Jurymast Knot, How to Tie 275 

K 

Key, Made a Washer of 274 

Keys for Shafts 284 

Keys, Remoying from Valve Stems and 

Shafts 276 

Kilowatt-Hour Costs, Table of 356 

Kitchen Utensil Covers, Rack for 248 

Kitchen, Water Supply System for 408 

Knives, Best Method of Removing from Sickle 

Bars 319 

Knot, Jurymast, How to Tie 275 

Knots, Cable Sewing 360 

Knots You Ought to Know 324 

L 

Labeling, Jnk for 406 

Labeling Paste for Tin 212 

Labels on Bottles, To Protect 353 

Lacing Belting, Tool for Use in 296 

Lacing Belts 257 

Ladder, Handy Extension 209 

Ladder, Scaffold Bracket for a 266 

Ladle, Babbitting, Made of Pipe 245 

Ladle, Simple Babbitt 260 

Lamp, Handy Shop 297 

Lamp Pendulum, Handy 363 

Lathe, Grinding Attachment for 348 

Lathe, Running with a Motor 222 

Lathe, Straightening Wire in 244 

Lead Hammer, How to Make 228 

Lead Pipe, Weight of 255 

Leather Fillet, Cement for Slicking on Brass 

Patterns 380 

Letter on Canvas, To 287 

Letter on Tin, Kow to 351 

Letter, Outline, How to Burn on Glass 317 

Letters, Outline, Simple Method of Burning 

on Glass 316 

Level for Grading Ditches 324 

Level, Home-Made 244 

Leveling Board, How to Make 324 

Light for Fitting Benches, Adjustable 328 

Lighting Device for 8tone Cutters and Other 

Craftsmen 309 

Lime, Thawing Frozen Ground with 246 

Linoleum Covers for Work Benches 233 

Linseed Oil as Flux in Tinning Roofs 271 

Locomotive Tenders, Punching Structural 

Steel for 354 

Lubricants for Gasoline Pumps 359 

Lubricants for Milling, Drilling and Turning. 358 

Lubricating Journals 355 

Lubricator, Kink for the 394 

Lubricator, Repairing the 343 

Lumber Dog, Forging a 220 

M 

Machine Boxes, How to Make Glass Sleeves 
for 368 
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Machinery, German Method of Cleaning 347 

Magneto Armature, How to Wind 305 

Magnet Wires, Percentage of Cotton, by 

Weight, on 294 

Mahogany, Improving Color of 353 

Marble, To Clean 344 

Marble, To Remove Stains from 341 

Marble, Wax Varnish for 399 

Marquetry Wood Stains 360 

Marsh, Laying a Drain Across 329 

Mast Band, How to Make a Four-Eye 350 

Matches for Cutting Gage Glasses 259 

Mercury, Collecting Spilled 331 

Metal Bars, To Estimate Weight of 226 

Metal, Hot, Polish for 280 

Metai Joints, Cement for 240 

Metal, Sheet, Hand Punch for 221 

Metal, 8teel-Blue Enamel for Any 229 

Metal Wheel, How to Respoke 221 

Metal Work, Compasses for 346 

Metric Conversion Table, Ready Reference... 353 

Mill, Home-Made Wheat Heater for 270 

Mill, Wheat Dump for Custom 321 

Millers, Tool Box for 280 

Mirror, Uses a Pocket 301 

Mold, Skin-Drying, Hot Blast Stove for 232 

Molds, Brass, Iron for...... 232 

Mortar, Proportions for 329 

Motorcycle for Shop Power 380 

Motorcycles for 8hop Power, Use of 345 

Motor, Running the Lathe with a 222 

Motor, Simple Way of Reversing 376 

Motor, Single Cylinder, How to Wind 259 

Motor, To Protect from Dust 353 

Muriatic Acid, Use of In Coppering Steel or 

Iron 280 

N 

Nall Punch and Screwdriver, Home-Made 271 

Nnilp, Driving and Holding Power of Cut and 

Wire 376 

Nalls Required for Lathing 323 

Negative, How to Remove Film from Spoiled. 351 

Negative, To Reduce High Light in 234 

Nuts, Six-Sided, How to Make 225 

Nuts, Split, in Driving Threaded Work 308 

O 

Oak, Aging with Ammonia Fumes 346 

Oak, To Age 406 

Offset File Handle, Substitute for 261 

Oil Barrel, An Easy Way to Empty 346 

Oil-Barrel, Emptying an 225 

Oil, Boiled, for Zinc Painting 326 

Oil Cement for Porcelain 298 

Oil, Crude, Heating Tires with 388 

Oil. Furniture 331 

Oiler, Home-Made Crosshead PIu 390 

Oil Separator. Simple 331 

Oil Skins or Slickers, Chinese Method of Mak- 
ing 395 

Oil that Cold Will Not Affect 333 

Oil, To Keep Out of Boilers and Feed-Water 

Heaters 383 

Oil or Whetstones, Dressing 227 

P 

packing for a Steam Chest. Good 366 

Packing, Home-Made Metallic 361 

Packing, Pork Rinds for 212 

Packing Rings, Care of 315 

Packing Rings, Springing Over Piston 239 

Painted Paper for Steel 384 

Painters, Chemical Formula Table for 246 

Painting, Fresco, Lesson in 374 

Painting Zinc, Boiled Oil for 326 

Paint Cement Floors. How to 388 

Paint, Dark Green for Vehicle Gear 332 

Paint for Rough Wall Signs, Cheap 225 

Paint for Ships' Bottoms .. 367 

Paint, Good Brown for VehlelesW 351 



Paint Iron, Zinc and Galvanized Iron, How to 247 
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Paint Kettles, How to Clean 381 

Paint Mixer, Pneumatic, How to Make 249 

Paint, Preparing Tin Roofs for 211 

Paint, Remedy for “Tacky” 239 

Paint, Sand the Second Coat 272 

Paint Shops, An Adjustable Horse for 212 

Paint, Straining 211 

Paint, Substitute for Purple Lake 389 

Paint, To Make Adhere to Galvanised Iron. 312 

Paint, To Make Casein Cold Water 3G4 

Paint, To Make Stick to Tinware 309 

Paint, To Make Tin Roofs Hold 239 

Paint, Wine Color for Vehicles 352 

Paints for Stacks and Boiler Fronts, Some 

Good 279 

Paints, Heat-Resisting 358 

Paints, Roofing. Made of Gas Tar 336 

Paints, Zinc, Thinning 314 

Paper, How to Split 329 

Paper, Painted, for Steel 384 

Paper, to Fireproof 271 

Paper, Tracing, How to Make 348 

Paper, Tracing, Preparing 321 

Paste for Wood 393 

Paste, Good Fluid 235 

Paste, Labeling, for Tin 212 

Paste that Will Not Sour.., 219 

Pactern Shop Conveniences 398 

Pattern Work, Casting Aluminum for 385 

Pearl, To Fix to Glass 316 

Ren, Ruling, How to Hold 210 

Pickling Cast Iron, Hydrofluoric Acid vs. Sul- 
phuric Acid for 274 

Pin, To Cool Hot 349 

Pipe and Shafting, Machine for Straightening 234 

Pipe, Babbitting Ladle, Made of 245 

Pipe-Bending Device 210 

Pipe-Bending Device, An Adjustable 376 

Pipe Clamp that Will Not Crush or Mar Pipe 226 

Pipe-Cleaning Machine 275 

Pipe Die, How to Start 330 

Pipe Hacksaw Frame 248 

Pipe, How to Tell Steel from Iron 382 

Pipe, Iron, Cement for Closing Leaks in 283 

Pipe, Iron, Cement for Leaks in 333 

Pipe Joints, Tight, Cement for 403 

Pipe, Lead, Weight of 255 

Pipe-Line, An Air- Bound 221 

Pipe, Long, To Carry on a Delivery Wagon.. 398 

Pipe Problems Solved, Some 283 

Pipe, Rusty, Method of Cleaning 267 

Pipe, 8team, Grade the 259 

Pipes, Tools and Devices for Bending 230 

Pipes, Water, Method of Protecting from 

Freezing 258 

Pipe Wrench, Substitute for 261 

Pipe, Wrought-Iron, Useful Articles Made of 382 

Pipes, Cement for Steam 386 

Pipes, Cleaning Clogged 282 

Pipes, Thawing Underground Frozen Water 

Service 308 

Piping and Steam Domes, Insulating with 

Hair Felt 339 

Piston, Area of 303 

Piston Rings 291 

Piston, Springing Packing Rings Over 239 

Planer, Kink fpr the 305 

Planer, Portable Electric 303 

Planer Vise. Holding Down Work In 341 

Plaster of Paris, To Harden Quickly 278 

Plaster Wall, Size for 226 

Platinum Product for 1903 279 

Plumbers, Portable Work Bench for 395 

Pole, How to Sustain on Rock 358 

Poles of a Dynamo, North and South, To 

Find &°9 

Poles of a Generator, Use of Compass In 

Locating 228 

Polos, Push-Guying Telephone 287 



Poles, Setting in Soft Ground 232 

Polish for Hot Metal 286 

Polish, Recipe for French 371 

Polish, To Give Wood an Eggshell 371 

Polishing Brass, Recipes for 289 

Porcelain and Granite Ware, Mending 249 

Porcelain, Oil Cement for 298 

Pork Rinds for Packing 212 

Post Auger, Home-Made 245 

Posts, Fence, Bottom Upwards 233 

Posts, How to Preserve 273 

Power, Inspect the Shafting and Save 379 

Power Required for Air Lift 292 

Power, Shop, Motorcycle for 380 

Power Tranamisslon, Hooks and 300 

Power Transmission Kink 391 

Preserving Articles for Reference, Simple 

Method of 356 

Press Stopping Device 251 

Pulley Blocks and Rings, How to Make 399 

Pulley, Loose, Substitute for . 407 

Pulley, To Flatten a Crown 309 

Pulley, Wood 8pilt, Safe Bushing for 232 

Pump Pipes, Jacks for Holding and Lifting. . 372 

Pump, Pitcher, Thawing 318 

Pump-Rod Fishing Device 206 

Pump-Valve Seat, Method of Removing 

Broken 391 

Pumps, Apparatus for Thawing Out 231 

Pumps, Wrench for Removing Valves from. . 3G6 
Punch, Center, To Find Center of Shaft With- 
out 235 

Punch, Hand, for Sheet Metal an 

Punch, Home-Made Nail 271 

Punch, Piercing, of Piano Wire 225 

Punches, Prick, Interchangeable Scriber 

Points for 229 

Push-Guying Telephone Poles 2R7 

Putty, How to Remove from Old Sashes 363 

Putty, To Soften Dried 220 

• R 



Rack for Hose, Swinging 395 

Rack for Kitchen Utensil Covers 248 

Rail Grip, Another Safe 254 

Railroad Ties, How to Pile 3S7 

Ram, Hydraulic, How Works 338 

Range Boilers, Storing 238 

Rasps and Files, How to Recut Old 331 

Ratchet Drill, Handy 299 

Reamer, Handy Burr 227 

Reducing Valve, How to Make 344 

Respoke Metal Wheel, How to 221 

Ring, How to Fasten to a Rope 225 

Ring, Improved Method of Fastening a Rope 

to 407 

Ring, Simple Way to Fasten a Rope to 394 

Ring Wiring and Distribution 272 

Rings and Pulley Blocks, How to Make.... 399 

Rings, Collector, Device for Truing 293 

Rivets, Device for Removing Broken 373 

Rock, How to Sustain a Pole on... 358 

Roof, Copper. Laying a 287 

Roofing, Zinc, Advantages of 227 

Rope, How to Fasten to a Ring 225 

Rope, Improved Method of Fastening to a 

Ring 407 

Rope, Simple Way to Fasten to a Ring 394 

Rope Swab for Engine Room 209 

Rope Swivel for a Well Driller 278 

Rubber Articles, Good Method of Repairing.. 296 

Ruling Pen, How to Hold 

Rusty Pipe, Method of Cleaning 287 

S 



Sandpaper, Another Method of Using 

Sandpaper, Proper Method of Using 

Saw, Fine-Toothed, Another Method of Cut- 

t,u « 3^it-ized-byv^*C>G>Ql€* 

Saw, How to Demagnetize 
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Saw, How to Make a Fine-Toothed 325 

Saw, Make Fit the Work 256 

Saw Wheels, Iron Band, Putting Rubber 

Tires on 325 

Saws, Band, and How They Are Made 332 

Sawdust, How to Burn 253 

Sawmill. Another Electric Circular 288 

Sawmill Plant, Fuel Economizer for 404 

Scaffold Bracket for a Ladder 266 

Scaffold Bracket, Handy 223 

Scaffold Bracket, How to Make a Portable. . 383 

Scalds or Burns, First Things to do in Case 

of 340 

Screwdriver and Nall Punch, Home-Made.... 271 

Screwdriver for Set Screws 305 

Screwdriver, How to Make a Good 375 

Screws, Blue or Antique Copper, How to 

Make 344 

Screws, Tray for Holding 366 

Scratch, The Dangers of a 370 

Scrlber Points for Prick Punches, Interchange- 
able 220 

Section Ruling, Device for 307 

Set Screw Points &H2 

Set Screws, Screwdriver for 305 

Sewing-Machine, New 236 

Shade of Electric Light 224 

Shaft, To Find Center of Without Center 

Punch 235 

Shafting, Inspect It and Save Power 370 

Shafting, How to Straighten 320 

Shafts and Valve Stems, Removing Keys 

from 276 

Shafts Having Large Hole In the Center, 

Forging Hollow 317 

Shafts, Keys for 284 

Shafts, Removing Old Gear Wheels from 345 

Sharpening Digging Bars 280 

Shears for Cutting Tin, Cheap 262 

Shellac, To Bleach 341 

Ships’ Bottoms, Paint for 367 

Shocking Machine, Another 307 

Shop Power, Use of Motorcycle for 345 

Shorts and Grounds, To Detect 267 

Show Window, To Make Fountain 215 

Sickle Bars, Best Method of Removing 

Knives from 319 

Signs, Cheap Palut for Rough Wall 223 

Signs, Gaslight Flash, for Show Windows... 296 

Signs, Perforated Night 362 

Silver, Hard Solder for 337 

Size for Plaster Wall 226 

Sixes, Oil and Water 397 

Slate Switchboards, To Clean When Burned.. 401 

Sled Brake. How to Make 396 

Sled for Moving Lawn Sprinkler 248 

Slickers or Oil Skins, Chinese Method of Mak- 
ing 395 

Sockets, Waterproof Electric Light 244 

Solder Agate Ware, To 409 

Solder Faucets on Copper Kettles, To 209 

Solder for Aluminum 228 

Solder for Sliver, Hard 337 

Solder, Wire 295 

Soldering Aluminum 401 

, Soldering Cast Iron 321 

Soldering Iron. How to Make a Self-Heating. 301 
Soldering Iron, Making Out of Scrap Sheet 

Copper 361 

8olld Eye, Several Methods of Making 211 

Spark Plug for a Small Gas Engine, How to 

Make 237 

8peeds for Gray-Iron Flywheels, Safe 314 

Spike Puller, Good 337 

Splinters, Steaming Out 221 

Spring Head, Making a 252 

Spring Loop, Bending a 210 

Spring, Spiral, How to Repair 366 

Spring Steel, To Temper 339 
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Springs, Another Device for Winding 321 

Springs, Coll, Simple Method of Winding. . . . 289 

Springs, Cull, Simple Rig for Winding 359 

Springs, Tempering Stout 378 

Sprinkler, Lawn, Sled for Moviug 248 

Spruce, To Finish 332 

Spuds, Taking Out of Boilers 319 

Square, Care of 393 

Square, Cylindrical, How to Make and Use. . 255 

Square, Steel, Dividing Circles by 326 

Stack, Getting a Block and Tackle to the Top 

of a Steel 364 

Stack, Raising the 322 

Stacks and Boiler Fronts, Some Good Paints 

for 279 

Stain, Imitation Mahogany 303 

Stains, Marquetry Wood 360 

Stains, To Remove from Marble 341 

Stakes, Driving by Compressed Air 237 

Staple Poller, Good 236 

Staples, Tool for Pulling 301 

Star, To Cut a Five-Pointed 397 

Stars, Five- Pointed, Drawing 244 

Steam Blast as a Protection for the Bridge 

Wall 377 

St* am Chest, Good Packing for a 366 

Steam Domes and Piping, Insulating with 

Hair Felt 339 

Steam. Economical Method of Getting up in 

Extra Boiler 281 

Steam Gauge Alarm, To Make 247 

Steam Hammer Frame, Bracing a 316 

Steam Pipe, Grade the 259 

Steam Plant, How to Make a Whistle for.... 229 

Steam Turbine, How Operates 342 

Steam Whistle, Home-Made 261 

8tcel, Burnt, How to Revive 238 

Steel, Electrolytic Process for Etching 367 

Steel, Etching on 344 

Steel, Liquid for Etching on 359 

Steel, Painted Paper for 384 

Steel, Preparing Borax for Use In Welding. . 346 

Steel, Punching Structural for Locomotive 

Tenders 354 

Steel, Spring, To Temper 339 

Steel. Thin, To Cut Without Tempering.... 245 

Stencil Holder, Convenient 270 

Stock Cart, How to Build 293 

Stone Cutters and Other Craftsmen, Lighting 

Device for 309 

Stone, Removing Efflorescence from Artificial 278 

Stone Required for Wall 327 

Storage Battery, How to Make a Small 357 

Storing Range Boilers 238 

Stove, Hot Blast, for Skin-Drying Mold 232 

Straighten Shafting, How to 329 

Straightening Pipe and Shafting, Machine for 234 

Straightening Wire in the Lathe 244 

Strainer for an Air Pump 236 

Sulphuric Acid vs. Hydrofluoric Acid for 

Pickling Cast Iron 274 

Swab, Rope, for Engine Room 209 

Swage-Shaper, Substitute for a 349 

Switchboards, Slate, To Clean When Burned. 401 
8- Wrench, How to Make an 251 

T 

Table for Spacing Holes In Circles 319 

Table of Kilowatt-Hour Costs 350 

Table, Ready Reference Metric Conversion... 353 
Tackle, Raising a Heavy Timber Without... 336 

Tank, Safety Fire Bucket 333 

Tanks for Pickling Cast Iron 357 

Tap Wrench, Simple 249 

Telegraphy, Wireless, In Everyday Use 242 

Telephone Alarm, Automatic Fire and Burg- 
lar 362 

Telephone Magneto, Firing a Gas Engine with 228 

Telephone Poles, Posb-Guylng 287 

Telephone Wires, To Stop Humming of 231 




Telephone Wires, Turning Comers with 375 

Telephones, Battery Economizer for 243 

Telephones, Gong Connections for 407 

Telephones, Intercommunicating, Installing. 241 

Telephones, Visible Signals for 315 

Temperature Alarm 300 

Tempering, To Cut Thin Steel Without 245 

Tempering Stout Springs 378 

Temper Spring Steel, How to 339 

Tenons, Boring on Wagon Spokes 298 

Thawing a Pitcher Pump 318 

Thawing Frozen Ground with Lime 246 

Thawing Out Pumps, Apparatus for 233 

Thawing Underground Frozen Water Service 

Pipes 308 

Threaded Work, Split Nuts in Driving 306 

Threading an Ell 355 

Thermometer, Repairing a 305 

Ties, How to Pile Railroad 387 

Timber, Raising Heavy Without Tackle 336 

Time Alarm, How to Make 331 

Tin, Cheap Shears for Cutting 202 

Tin, How to Letter on 351 

Tin, Labeling Paste for 212 

Tinning Roofs, Linseed Oil as Flux in 271 

Tin Roofs, Preparing for Paint 211 

Tin Roofs, To Make Hold Paint 239 

Tinware, To Make Paint Stick to 309 

Tire Pump for Autos, Automatic 327 

Tires, Heating with Crude Oil 388 

Tires, Rubber, Putting on Iron Band Saw 

Wheels 325 

Tons of Hay, To Find Number of 409 

Tool Box for Millers 280 

Torch, Home-Made Gasoline 267 

Tracing Paper, How to Make 348 

Tracing Paper, Preparing 321 

Tracings, How to Clean 210 

Tray for Holding Screws 366 

Trees, Drains Among 242 

Trees, Insulatiug Wires from 351 

Trees, Suspending Wires to 309 

Triangle, how to Make a 326 

Trouble Alarm Plan, Wants 224 

Turbine, Steam, How Operates 342 

Turpentine, To Test 261 

Turpentine, To Test Purity of 319 

Turret Lathe, Boring on the 252 

Twist Drill, Lengthening with Paper 318 

Twist Drills, Abuse of 352 

V 

Vacuum Gauges, Device for Testing 380 

Vacuum. Measurement of 330 

Valve, Disk, Repairing 409 

Valve Opening and Closing Device 219 

Valve, Reducing, How to Make 344 

Valve Stems and Shafts, Removing Keys from 276 
Valve, To Find the Number of Turns it is 

Open 403 

Valves, Wrench for Removing from Pumps. . 355 

Varnish, Flexible 258 

Varnish for Balloons, Flexible 367 

Varnish for Iron 337 

Varnish for Marble, Wax 399 

Varnish Precepts 243 

Varnish Stains, Removing 307 

Varnish, Thinning 277 

Viagraph and How it Works 216 

Vise, Made of a Door 390 

Vise, Shaper and Planer, Holding Down Work 
in 341 
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Washer, Improving An 233 

Washer Made of a Key 274 

Waste, Washing 268 

Water Feed, An Emergency 312 

Water for Shower Bath or Wash Basin, 

Warming 314 

Water Heater, Home-Made 243 

Water, Heating Iron In Cold 25? 

Water, Hot for Office Use 238 

Water, How to Filter from Gasoline 387 

Water, How to Heat Large Bodies of 273 

Water Jacket, Repairing a Cracked 254 

Water, Pounds in Column ’ 296 

Water Supply System for the Kitchen...!! 408 

Water, To Prevent from Freezing 291 

Water Wheel, How to Build a Cheap * 298 

Water Wheel, How to Build an Overshot 217 

Wax Finish for Floors 4 qj 

Wax, Grafting, How to Make !..!.!!! 224 

Wax Varnish for Marble *’* 359 

Wedge for Hammer and Tool Handles!!!!!! 338 

W edges, Good Method of Sawing 315 

Weight of Wrought Iron and Other Metal 

Bars, To Estimate 

Weights, Heavy. Moving in the Mountains! !! ! 327 
Welding Steel, Preparing Borax for Use in.. 346 

Well Driller, Rope Swivel for 278 

Wells, Fishing Tools for Use in Deep....!!!! 291 

Wheat Dump for Custom Mill 321 

Wheat Heater for a Mill, Home-Made!!!!!!! 270 

Wheels, Car, Grinding at Slow Speed ! 365 

Wheels, Flanged 334 

Wheels, Iron Band Saw, Putting Rubber 

Tires ou 3 ^ 

Wheels, Metal, How to Respoke 221 

Wheels, Wagon, Why Dished . 395 

Whetstones, Oil or, Dressing !.!!!'! 227 

Whistle for a Steam Plant, How to Make!.!! 229 

Whistle, “Squeaky,” How to Remedy 278 

Whistle, Steam, Home-Made 261 

White washer, Air !!!!!!!! 234 

Whitewash, Lime, How to Make ! . ! ! 360 

Whitewash, To Soften Old * ’ 493 

Wind Pressure !.!!!! 323 

Window Jack, How to Make a !!.!!! 402 

Wiudow Pane, To Render Obscure 227 

Window Shades, How to Square 399 

Windows, To Remove Frost from 327 

Windows, Show, Gaslight Flash Signs for!! 296 
Windows, Show, How to Prevent Moisture in 357 
Windows, Show, To Keep from Sweating.. 25? 

Wire Solder .• 286 

Wire-Splicing Tool, Handy * 353 

Wire. Straightening In the Lathe 244 

Wires, Insulating from Trees ! 351 

Wires, Line, Method of Attaching to Rock. . 349 

Wires, Suspending to Trees 309 

Wires, Telephone, Turning Corners with 375 

Wireless Telegraphy in Everyday Use 242 

Wood, Black Enamel for 326 

Wood Fuel, Bridge Wall for 304 

Wood Gutters, Device for Cutting 2do 

Wood, To Give an Eggshell Polish 371 

Wood, To Remove Grease Spot on 218 

Wood Vessels, Cement for 403 

Work Bench for Plumbers, Portable 395 

Work Benches, Linoleum Covers for 233 

Wrench for Removing Valves from Pumps.. 355 

Wrench, Pipe, Substitute for 261 

Wrench, Simple Tap 249 

Wrench, Stlllson, How to Harden 352 

Wrist-Pin Hole, Jig for Boring In Gasoline 
Piston 381 

Z 



Wigon Loaded with 8,000 Lbs. of Machlnory, 



Repairing 297 

Wagon Spokes, Boring Tenons on 298 

Wagon Wheels, Why Dished 365 

Walnut, Filler for » 326 



Zinc, Acid-Proof Ink for 249 

Zinc, Iron and Galvanized Iron, How to Paint 247 

Zinc Painting, Boiled Oil for 326 

Zinc Paints, Thinning . . 314 

Zinc Rooting, Advantages of^&y.V^ 5 . tgf 




SPLITDORF LABORATORY 

CKSTABLISHKD 1UI) 

The SplHdorf Laboratory comprises the latest methods and best improved machinery with the one 

idea of producing the finest workmanship. 

We make a specialty of MECHANICAL ENGINEERING, ELECTRICAL ENGINEERING 
and MODEL MAKING and guarantee that RESULTS will be satisfactory* 

OUR SHOPS — both Electrical and Mechanical— are equipped with every device needed to 
the QUALITY* and by the saving of time* material and labor* cheapen the cost 

IT IS OUR BUSINESS to develop Mechanical ideas* Electrical inventions and Engineering plans 
of high character* Our Experimental Department stands ready at any time to assist you in lines. 
Write us and we will give your interests our best attention. Address Engineering Department* 



17-27 VANDEWATER STREET 



SPLITDORF LABORATORY 



NEW YORK, N. Y. 






The 1907 Edition 

OF 

SHOP NOTES 



Will be Volume III in the 
Series and will contain not less f 
than r.2 8 pages of entirely new 
matter. None of the articles 
found in Volume I and Vol- 
ume II will appear in the 1 907 
edition. Price 50 cents post- 
paid. Ready for delivery Dec- 
ember 10th, 1906. 
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USE GOOD TOOLS 

AND MAKE YOUR WORK EASY 

THE “SPECIAL" SAW SET* 




Our Saw Sets will do their work right every 
time, and you don’t have to be an expert to 
use then* any apprentice can set a saw with one. 




Our Nail Puller will outlast several of 
the old fashioned kind, and will pull 
more nails with half the labor than any one 
on the market, if you like to make your work 
easy. Write for catalogue. 

CHAS. MORRILL 

B'w.y Cb.mb.ra, « NEW YORK 



PARTIES HAVING GOOD PATENTS IN 

MECHANICAL LINE 



HOT-BLAST 



or defiring to secure backing to get their patents issued acd have their devicee manufactured, 
will do well to correepond with us. We are well prepared to manufacture anything 
meritorious, on partnership or royalty basis, will also consider the purchase outright. 

THE TURNER BRASS WORKS 

Nanufacturera of Blow Torchei. Plumbers' and Tinners' Furnaces* 
Braxiera. Pomps* Valves and All Improved Mechanical Appliance* 

55* NORTH FRANKLIN STREET * * * * CHICAGO* ILL. 
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UTICA PLIERS a NIPPERS GUAMOTEED 




NO. 1650 BOXED LAP JOINT SIDE CUTTING PLIER—Solid Throat 
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NO. 60 BULL DOG END CUTTING NIPPER 

UTICA TOOLS ARC UNEQUALED IN QUALITY, DCSIGN AND TINISH 

Forged from a line ^ra'lpof stool carefully tempered. 

L Ve il TOOL IS TESTED before leaving the Factory. 



^The Genuine Bear this MarK Each Tool Guaranteed 

TRADE MARK 

AsK Your Dealer for Utica Tools. They are the Best. Take no Substitute 

If he does uot carry them, write us. Write for Circular. 

UTICA DROP FORGE and TOOL CO.. De P « p 75 Genesee St., UTICA, N. Y. 
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